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4 ENGINEERS AND ELECTRICIANS. 
 OPICES:—44, UNION COURT, OLD BROAD LONDON, EC. KEN. 
TELEGRAPHIC ” LONDON. 4 
| TELEPHONE No. 1010. PRIVATE WIRE, CITY OFFIONS TO WORKS. 


| of all Telegraph Appliance, Materials, and 4 
| EN ee _ Submarine Cables, and Contractors for Underground and Aérial Telegraphs. 


Sole Makers of Trott & Hamilton’s Patent Grapnel Rope and Trott & Kingsford’s Patent indicating 4 
and Steel T. h Buoys, both Patent and Ordinary ; » Mushrooms, Sinkers, | 
Uable Tanks, Up and Paying and Stern and 


-out Gear, Steam 

Pb Hand Hauling Gears, Rope le Drums, Spliomg and Jointing Tools, &c., &c. 5 

Ty | Mathinery Designed and Constructed for the Complete Equipment of Telegraph Cable Factories and Vessels. : 
a Steam and Hand Wire Sounding Machines for Deep and Shallow Water, 


a au Apparatus and Material used in the Construction, Maintenance, and Working of LAND LENES, viz.;— 
Se) | SOGRE—Wrought Iron or Composite Poles for Telegraph, Telephone, and Electric Light purposes. House-Top Poles and Fittings. 


Wa iron and Steel-Wire, Galvanized, Plain, or Stranded. Insulated Wires of every description. | 
BAXTERIRS--Sole Makers of Higgins Patent Bichromate Batteries, Leclanché, &c. Zinc and Carbon Pilates. ri #4 
| Noodle, Bells, Galvanometers, and other Testing Instruments. 
ss Makers of Underground, Aérial, Torpedo, and. Field Cables, with Single or Multiple Cores. 


Copper Wires in GP, Sik and Coton; taped or braided, 
Lightning Ooniductora of, De ‘det approved ‘pee 
Switches, ka, ke LIGHTING. delivery. 
SOLE MAKERS OF THE 


| BROC KIE PEL L ARC LAMP. | 4 


For PARALLEL or SERIES working. 
SINGLE CARBON LAMPS, 16 HOURS; DOUBLE 32 HOURS. 


PROFESSOR GRO. FORBES:— ~ | 
‘MUST PLEASE THE MOST CRITICAL 
PROFESSOR 8.-P. THOMPSON :—~ 
| “UNIQUE.” 
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EVERY DESCRIPTION. | 
QUALITY AND VALUE. ‘PROMPT DELIVERY. 4 À À 
CONCENTRIC 


FOR TOWN: 


SILVER MEDAL, INTERNATIONAL ELECTRIO EXHIBITION, 1988 


ternational Inventions 186, COLD MEDAL for Machinery, SILVER MEDAL for Cables and 


| 


te Glectrical Wire and Gable Makers, | 
_| | SALFORD, MANCHESTER. | 


Bridgewater Street Iron Works. ). 
-} Salford Electric Wire Works. 
: | Springfield Cable Works. — 


LONDON: 10, HATTON GARDEN, 


“OWNERS OF CARDEW PATENTS 


 CARDEW YOLTMETER 


DRAKE & GORHAM, 


COPY OF ‘LETTER JUST RECEIVED AT NEW | 


A LEADING AND WELL-KNOWN ELECTRICIAN WRITES: 


_ Having used your ENAMEL considerably for varions purposes, I find that'it has GOOD INSULAR 
PROPERTIES FOR ELECTRICAL WORK, being much better than the usual Insulating LPS in 2 
which do not give such an appearance or finish as your ENAMEL,” 


SOLD RYERYWHERE, in Tins; or Post Free, 7d., 1. 6d., and for BATHS, 94., 4s. 9ù,, ds, a. from 
| ECT WORTHLESS IMITATIONS. 


| 
| 
| 
| 
| > 
| 
| 
| 
| 
| 
| 
| 
} 
v 
| 
LI y A 
> 
4 /A 
bei À 
| 
* 2 
> 
| 
ad 
| 
| 
14 
| 
| 
Bh, | 
| 


ot 


ELECTRIC LIGHT 


ALL CLASSES OF ei TK 
MANUFACTURE BY 


RANSOMES, SIMS JEFFERI 


Catalogues and Prices on application. 


sus, IPSWICH; LONDON. 


0, HOUSE, # 
NDON, E.cC. 
= (Late 161, Queen Victoria Street.) 
= All Goods are made at our 


OMEERS OF THE ASBESTOS TRADE. cfthe best 
ASBESTOS FIRE-PROOF PAINT, for protecting wood- 


Scr, The ONLY COMPANY work, troughs for leads, &c. Specify “ SALAMANDER” Brand. 
e% in the World owning ASBESTOS MILLBOARD STRIPS, for ditto, Depots; NEWCASTLE-ON-TYNE, Quay Side: 
“king Asbestos LME ASBESTOS THREAD, for covering wires. MANCHESTSR,-#4, Deansgate; LIVERPOOL, 
and working 8 ASBESTOS COVERED WIRES. 47 and #, South John Street; GLASGOW, 60, 


West Howard Street ; CARDIFF, Mount Stuart 
Mines in both ITALY PATENT SALAMANDER LUBRICANT, for Dynamos,&c. square; KRISTOL, Provident Buildings, Clare 


and CANADA. 3:64 for Bollers,&c. Street; ST. PETERSBURG, Gostinoe Dvor. 


FREDERICK 


CALEDONIA WORKS, HALIFAX. 
Contractors to Der WMlajesty’s Government & Railway Companies 
BEST REFINED THLAPHONH WIRE. 
PATENT GALVANISED TELEGRAPH WIRE. 
100 Ib. COLLS, HIGH CONDUCTIVITY. 


SPECIALITY :—TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 
COPPER WIRE, hard drawn, conductivity—long lengths. COPPER WIRE and TAPE for 
Lightning Conductors, &c. co R WIRE, all sizes for covering. STRAND WIRE ell a 
GALVANISED HARD STEEL STRAND for Mechanical Telephones. 


F. WIGGINS & SONS, norme «0 LONDON, M | C À 


Wm. M. FOXCROFT 


Manufacturers A. Mica Goods for Electrical and ALL purposes. 
(Successor 10 the late W. Foscroft, also F. Lucas), 


PATENT OFFICE. 
à Bi H. GARDNER. Telegraph aod Telephone Case Manufacturer, 
a 166, FLEET STREET, ~ 36, PERCIVAL STREET AND 9, SMITH STREET, 
CLERKENWELL, LONDON, E.C. 


SUCCESSOR TO (Ofices-PEROIVAL STREET). 


À | : Messrs. ROBERTSON, BROOMAN & CO. Loek and Block, Single Needle, Bell, Sounder, Perforater, 
" bed | PAMPHLET OF COSTS GRATIS. Photometer, Telephone Cases, Battery Boxes, &c., &c. 

WITH INVENTIONS. 40.2 
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= ” RR S T E. 


GAS, STEAM.WATER, 
| = BOILER TUBES 


AND FITTINGS. 
for ELECTRICAL CO NDUCTORS? PLAIN on GALVANIZED 


TUBE-worKS.GREAT-BRIDGE. 


LONDON OFFICE:46, QUEEN VICTORIA Ste 
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Telegraphic Address 
 HENLEY’S WORKS,” LONDON. 


TELEPHONE No. (734. 


TELEPHONE. TELEGRAPH, | 


; 


LIMITED, 


27, MARTIN’S LANE, CANNON STREET, LONDON, EC. | 


HIGH TENSION. LOW TENSION. 


FOR BOARD OF TRADE RULES 
AND | 
FIRE OFFICE REGULATIONS. 


ES: 


NORTH WOOLWICH. 


| ELEOTRIC LIGHT. 
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ull 1864.) 


4, VICTORIA mae WESTMINSTER. 


LAMP 


IRECT OR | 


Prof. SILYANUS THOMPSON :— This is the Electrical Engineer's Lamp.” 


The Crompton-Howell fuel ME de Lak. Storage Co., Ltd., have erected, or are erecting, 


CENTRAL STATION 


_ in connection with Central Stations supplying 


300,000 Lamps. 


These Batteries act as a reserve for the above, or will run 


90,000 Lames 


ha without machinery. 
QUOTATIONS FREE. 


CROMPTON-HOWELL ELECTRICAL STORAGE 


COMPANY, DIMITED. 


MANSION HOUSE BUILDINGS, LONDON, E.C. 


| AND | 
hes, Works:-NEW DOCK, LLANELLY. 


Telegraphic Address: “POROSITY,” LONDON. Te — one 1,663. 


(ON. 
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AZ, 


SOLE, MANUFACTURERS UNDER LICENCE 


or : 
FLETCHER’S WATCHMAN’S TELL-TALE 
(As largely used by the L.& N. W. Railway and other Comipanies), 


THE BLAKEY-EMMOTT DYNAMO. 


WARBURTON AND CROSSLEY’S RELAY. 


EDMONDSON'S CALCULATING MACHINE, 
Silver Medal, Inventions Exhibition. 


E IN G AN D. 


(January 23, Tite. 


MANUFACTURERS OF 
MAGNETO BELLS, SWITCH BOARDS, SWITCH 
ANNUNCIATORS, &., 
BATTERIES OF ALL KINDS 


Single Needle, Block and Morse Instruments, 
INSULATED WIRE, 41 


“SEMAPHORE AND LIGHT REPEATERS 


J. D. F. ANDREWS & Co., 


41 & 42, PARLIAMENT STREET, LONDON, S.W. 


Complete System of Concentric 
for Interiors. Andrews’s Patent J 
Switches, Fuses and Fittings. Lists 
Trade ‘Terms on application. 

Concentric Wire Rules Free on Application, 


THOMAS BARRACLOUGH & OO. Ltd.,, 
Makers of all the most Improved Machinery 
Btrand Covering 


» Lapping, Taping; 
ALSO FOR 


STRANDING AND MAKING CA. ES OF EVERY SIZE AND DESCRIPTION. 
Globe Works, Rochdale Road, Manchester. 1960 


TURNER BROTHERS, 


134, UPPER THAMES STREET, LONDON. 
IRON AND 


Special Charcoal Iron Sheets for eth 
Dires. Soft Charcoal Iron Wire. Soft 
Steel. mh, and — 
Steel, rass an 
Electrical Cond 


uctors. 
de 


ARTHUR B. GILL & Co., 
Glectric Light and General Gugineers; 


4, BOMBAY STREET, BERMONDSEY, LONDON, 38.E. 


Bole Makers of GILL’S PATENT MAIN 8 which are 

' everlasting. No sparking on the actual contact These switches improve 

with using. Makers of the “GILL” DYNAMO AND MOTOR, which are un- 
and efficiency. SUPPLIERS OF ALL ELECTRICAL 

TERMS. 


Telephone No. 4832. Telegraphic Address: « TORQUE? 2949 


CARBONS. 


H. & F. CHAMBERLAIN, 


Manufacturers of Pure Carbon Points, Tubes, Filters, 
Cells and Battery Plates of every description. 


BARNSLEY. 


Telegraphic Addreu:—“CARBON BARNSLEY.” 3398 


| MANGANESE ana 


or Electric Wire and | 


ESTABLISHED 1869. 


Work) CARBONS, 


TALG, SLICES, PENCILS: MICA, LUMP, CUT, AND POWDERED, 
GEO. G. BLACKWELL. 3 
Works: GARSTON. Chief Office: 25 & 27, Irwell Chambers, LIVERPOOL 
Telegrams: “ BLACKWELL, LIVERPOOL.” TELEPHONE 954, LL 


EXCELSIOR 


as used by all the principal Platers in Lon 


PRICES FROM &6. Numerous Testimonial. 
VATS, ANODES, AND \ND COMPLETE OUTFITS. 


CARL OPPERMANK, 2, Wynatt St, | 


STIFF & SONS, 


LAMBETH LONDON, 
MANUFACTURERS OF 
PLUMBAGO CRUCIBLES, 
Testimonials show 30 to 50 meltings each. 


STONEWARE INSULATORS 
SWITCH BLOCKS, ‘BLOCKS 


Vitrified Tubes for Electric Wires, Porous Cells, Battery Jas 
Every kind of Electrical Stoneware. 


AWARDS :-PARIS AND VIENNA ELECTRICAL EXHIBITIONS 


WE A EE. A°S 


ARC LIGHT CARBONS 


ACKNOWLEDGED BY USERS 


SUPERIOR TO ALL ori 


LARGE STOCK IW LONDON. 


PRICES AND SAMPLES FROM 


THE soe AGENTS: GATHGART AND PETO, 


758, HATTON GARDEN, E.C., and VULCAN WORKS, ISLINGTON, N., LOND 
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co. Shafting. Sheer Steel 
d Tubes. Wrought Irou and steel jon. 
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PORCELAIN OR SLATE. 
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SWITCHES, CUT-OUTS, CEILING ROSES, 


FANCY OR PLAIN. 
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WRITH FOR PRICES. 


WOODHOUSE RAWSON UNITED, LIMITED, 


LONDON, MANCHESTER, BRADFORD & KIDSGROVE. 


Telegrams: “WOODHOUSE, LONDON.” Telephone No. 1978. 
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JOHN WHITE SONS, 


Tanners, Curriers & Leather Merchants, 
PARK ROAD LEATHER WORKS, 


BINGLEY, YORKSHIRE. 


AWARDS .—Leeds, 1878; Paris, 1878; Bradford, 1882; Amsterdam, 1883 
Huddersfield, 1883; International Inventions, 1885 
Colonial and Indian, 1886; Saltaire, 1887. 

Telegraphic Address : ee 
“WHITESON’s, BINGLEY.” 


arent See Patent V or Triangular and 
wm ! Specialities 
For Electric Machinery. 


Selected tes the Executive Couneil to ete the Leather Belting for the 
Machinery in the Electric Light Department of the Inventions Exhi- 
bition, 1888, and again in the same Department for the Colonial and Indian 
Exhibition, 1886. 


‘FOR DRIVING THE MACHINERY IN THE ELECTRIC LIGHT 
DEPARTMENT O0‘ THE 


INTERNATIONAL INVENTIONS EXHIBITION OF 1885. 


The following particulars relating to a portion of the Main Belts for Driving the 
Machinery in the Electric Light Department of the International Inventions Exhibi- 
tion of 1885 may be of interest, showing such combined results in Belt Driving as 
have probably never been previvusly attained :— 


Length. Width. Speed. Transmitted, 
No. 1—70 leet x 10 inches .. .. 2,585 fedt per minate . . 12% LEP. , 
No. 3—60 feet x 16 inches .. .. 3,270 Det pat oe. 1.180 
No, 4—86 feet x 24 inches .. .. 2,585 feet = . 350 » LH.P 
No, 5—86 feet x 15 inches .. .. 2,585 feet = RO pr = 
No. 6—86 feet x 15 inches .. .. 2,585 feet ” - WO » 


JOHN WHITE & SONS supplied the Main Driving Belts at 


THE BRADFORD TECHNICAL CHOOL EXHIBITION, 1882. 
, HUDDERSFIELD ,, 1883. 
, SALTAIRE EXHIBITION - - - - 1887, 
Being awarded GOLD MEDALS ON ALL THE OCCASIONS for complete 


Luvalsted Wire and Cables 
vf every description for 
Klectrical Instruments, 
Uynamo Machines, Electric 
Belle, Telephones, Electric 


UNITED ELECTRIC WIRE où 


14a, Clerkenwell Green. London, E. 0. ve 


THE EXCELSIOR” DYNAMO 


(PATENT ). | 
Simplicity, efficiency and durability at considerably reduced prices, 
SOLE MAKERS- 
STANLEY & DAVIES, 
Giectrical Gugineere, 
DE IN MANCHESTER, 


TRACTION 


COMPANY, LIMITED. 


Electric Works, Kentish Town, LONDON, N.W.; and at 35, NEW BROAD STREET, EC. 


DYNAMOS & MOTORS 


For ELECTRIC LIGHTING and POWER WORK. 
ELECTRO DEPOSITION OF METALS. 


ELECTRIC LAUNCHES 


On the Thames fur SALE or HIRE. Terms « on application. 


ELECTRIC TRACTION 


Lines equipped under the Immisch, Sprague, Julien, and 
other Patents. 


The North Metropolitan Tramway Co.’s line, Barking Road, 
now run by Electric Cars of this Company. 


ESTIMATES | AND FULL PARTICULARS ON APPLICATION: | 


[Januery 23, 


WIRE 
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ING 


‘ No. 3, Two Speeds, for }-in. holes. No. 0, Six Speeds, for 1, 1-in. } holes 
(With Self-Acting Feed). 
ADVANTAGES.—Varia‘ion of s ithout al 
Sills boing alteration of. belt. - Deill. Peed. 


be: 
for and for enttis 


SOLE LICENSEES OF THH Ay 
PATENT | QUICK SPEED DRILLING ‘MACHINE, 


FIVE SIZEs. 


pplied i in three different wa P small 
ng toothed wheels and mil 
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No. 1, Five Speeds, for i-in. holes. 
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r Treadle, 
Jtlustrated. 


and Powcr. 
£20 ©, 0 £243 0 O 


© ~-25-10-0-----28-10 0 


34 00 3810 0 


85, Quben Victoria 


THE VICTORIA” HOLLOW- “SPINDLE ‘SCREW ‘CUTTING LATHE. 


For Trealis : 


ling Machines, Milling, : Planing aul other Machine Tools. 


& Lambeth Hill 
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FOR 


BRONZE 
Patent CASTINGS, 
Phosphor Bronze 
for Springs, Ropes, Screws, 
Rods, Sheets, &c., Bearings, Bushes, 
and other wearing parts 


of Machinery 


Wire of Great Tensile me 
and High Conductivity for Telephony 


THE PHOSPHOR BRONZE C0, 


LIMITED, 


87, Sumner Street, Southwark, London, S.E. 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS, AND INFRINGEMENTS OF OUR PATENT RIGHTS | 


JULIUS SAX, 


ELECTRICAL ENGINEER AND ELECTRIC LIGHT CONTRACTOR 


RIDGMOUNT STREET, STORE STREET, LONDON, W.C. 


SPECIALITIES.—Electric Bells, Burglar Alarms, Patent Automatic Fire Alarms, 
Watchmen’s Clocks, Water Gauges, Electric Indicator and Light for Carriages, Billiart 
| Markers, Gas Lighters, Lightning Conductors, Telephones, Automatic Call Bells i 
Fire mations, General Electric Lighting. 


ESTIMATES FREE ON APPLICATION. a 


No. 3848. Telegrams: “SAX, LONDON.’ 


| Why go on using closed iron 
circuits when a 


Fireproof Cases Extra. 


| | 39 | Gow) Price. Lamps. | u.p.| Price. 
— “HEDGEHOG 2 |. 330) 20 | 8/2 6 
TRANSFORMER | 2 0 |12| 0 0 
so | 2| 848 0| 600 |20| 4 0 0 
Costs half, and has a fifth of | 109 | 411218 0 | 750 | 30| 58 0 0 
the waste of power ? 150 | 6/4717 0} 1000 | 40 | 70 0 0 


Sizes under 2 H.P. by the dozen only. 


| eee | | 
SWINBURNE «Co. The two-lighter is a specialty for street À 


== 
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+ 
— > 


ES lighting, price with case and brackets complete 
Broom Hall Works, £2 12s, saving more than its cost in secondary 


leads. . 
TEDDINGTON, ENGLAND.  Above 400 lights not stocked. 9088 


| | | 
CO > Patent Siicim 
| | 
. and Telegraph Lines & other 
SOLE PROPRIETORS Electrical purposes 
oe Of the British and Colonial Patents, O “yp | | | 
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“DORMAN & SMITH, 
ELECTRICAL 


BRAZENOSE ‘ST. 
MANCHESTER, 


9 


of Advertisers, whose ‘announcements are ordered for a 


1 


i 


Planet Elec. Co.; .. 
ne 1 : Poole & White eee eee Sup. 17 


Auctionee uers echanical 
and , Price & Goulty Sup. 11 


John Musgrave & Sots” … 
| Sims & Jefferies oe 
W: & Robinson 
Enamel.—Aspinall & Co... | 


16 
Glass.—Genl. Elec. Co. 10 


. 6 
Poole & White Sup. 17 
© Woodhouse &Rawsoi 7618. Sup. 19 
“Woodhouse & Rawson 7 & 13 | Poole & White a Sup 17 1 (Aird eee 
Ebouite.—Harburg I. Coan Co. Sunbeam Lamp Co. ‘ 
& Woodhouse & United 7 & 18 Wire tory: - Sup. 7 
Electrical Engineers and Contractors. | india-Rubbe | On 2 
4eme Electric Works... India Bubber, G. P. Tel. Wh. Co 24 |. Ww Works Oo. 
‘Birmingham Tele. Factory Sup. 7 D. Moseley & & Sons eee 16° Jl 
~~ & Co. -6- huts: London - 
Burbey & Williamson 18 Bourne & Son és & Phillips us “+ 12 
Co 6 Poole & White . Sup. 17 
Callender’s Bitumen Tel. &6,Co. ... 18 Ww & Rawson ... 7418 United ! 
, Hall & Co... Sup. 19 | Iron and Steel.—Turner Bros, ... 6 


| a . 20 | Lubricants.—W. H. Willcox & Co.... 
Drake & ose 2 Steel.—G. P. Wall... .… 17 


se eee Sup. 12 | Manufacturing Electricians. 


€ . eee eee 1 < Croggon & Co. eee eee eee | . 
“laurence, Soott Co. ee . 23 Dorman & Smith 11 *e 
4 & 23 Elliott Bros. Sup. 12 Poole & White Sup. 17 
eee Sup. Hartmann & Braun Bup. 19 Woodhouse & Rawson United 7 & 18 
ADYERTISEMENTS APPEAR ON Pade’ or | 
| ADVERTISEMENTS relating to Situations, Articles for Bale and Wanted, e., appear on 


& CO. LIMITED ss sur ». 


à L À | | | 
….(rompton-Howell Elec. Storage Co. 5 | | | 
‘Drake & Gorham … à Ernest Scott. & Co. … 19 | - Keys’ Co: … 16 | 
Woodhouse wson eee nen eee eee eee eee | 
if are Holmes & Co. Sup. M. Holroyd Sup. | Nader Bros. 2 | 
ohnson burne eee eee eee AR eee eee eee eee 
¥ M. Ne 17 T «CO. Sup. 2 & te 
Woodhouse & weon United 7 & 18 | 
À T Mfg. Co. eee Sup. 2 
“H. & F. Chamberlain Wa 3 Company 
Genl. Elec. Co., Ld:(G. Binswanger.) Sup. 10 | White … | 
Johnson & Phillips: 1° 7 & 18 | 
Poole & White , ... : Sup. 17 | Miéa.—-MoGoune, Buthanan & Oo. Sup. 12 | 
Birmingham Factory Sup. & Rawson United 7 & HE Oo. 8 | 
India-rabber Co. … ectrie Ligh Motors. | lo. Sup. 19 
i ae eee Dorman ose eee ‘Li 15 | 
à 18 Electrical Accessories Co... … Patent’ Arents.--H. tard er 8 | 
Jars.—J. Bourne & Son ... 15 3: Lorrain. ‘410: Sup. 12 | 
4 vO eee see Sup. Poles rought Iron & Steel). 3 | 
Poole & White Sup. 17 Heableigh Peipge & Dawson | 
Allarton & Madeley eee Poole & de Sup. 17 Dorman | à 11 | 
8 Woodhouse & Rawson... 7 & 18 | Podl ott | 
Beilérs.—Babcock & Wilcox Co. d Light. & Co. … . | 
e080 eee e éee eee . 11 
Charles’ & Co. Sup. 5 | Porous Cells.—J. Sti & Sons... 6 
W. M. Foxoroft … 8 | Davey, parleaworth, Hall& Co. 19 | 
4 ove ng or | raphy | 
Chomicals.—G. G. Blackwell... ... 6 Marshall, Sons & Co. 19 | | 
Aan Dynamos.—Andrews & Preece Sup. 20 
| Atstin Myers. eee eee Sup. 4 | 
vey Charlesworth, Hall &Co.... Sup. 19 | 
Electrical Eng.-Corporatioa Sup. 9 
| Gülcher Electric Light & P. Co. 15 | 
eee Sup. 1 1 | 
Latitence, Scott & Go. 23 | 
| 
| 
| 
| | 
4 | 
Q | 
| 
| | & Co.. … 15 
A! à Co. eee 8 | 
| & Traction Co. … 8 Birmingham Tele, Facto: up. Wire Covering Machinery. | 
& Co... Sup. 18 Burckhardt & Richter … …  … 6 | 
| 
| 
| 


FARADAY 


ELECTRIC LIGHT FITTINGS. 


IN | DOMESTIC Bending Lampe, Yerties! 8, BERNERS STREET, 
Lateral Counterweight Pendants, Picture 
for wall or table se, Brecht, Works: 9 & 10, NEWMAN MEWS, | 


INTERLOCKING THE AND BLOCK. 


Honour (the Highes Award), 


SAXBY & FARMER, Railway Signal Contractors tent LONDON, KW. 


Manufacturers ef Rallway Signals, Werk of every description, Elestrical and Mechanical. 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER, | 


Devote special attention to : 
STRAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS 
ai Address :— 


D. 


most in the 3 


PAXMAN & CO. 


THE BRUSH ENGINEERING 


LIMITED, 


| Offices :—119, Belvedere Road, LAMBETH, SE. Works :—Victoria Works, LAMBETH, ont 
“FALCON” ENGINE AND CAR WORKS, LEICESTERSHIRE. 


REDUCTION IN PRICE 
BRUSH 11 mm. SOLID COPPERED CARBONS. | 


 Brush 11 mm. diameter Solid Coppered Carbons are now sold at &4 10s. pe 
1,000 packed and delivered f.o.b. London. 

MANUFACTURED specially for Brush 2,000 Nom. C.P. Arc Lamps, and te 
best, cheapest, and longest burning Carbon in the Market. 

BEWARE of cheap and inferior imitations. 


ELECTRIC LIGHT 


Pest, Cheapest & most Arfisfic | 
display of of Ings In | 
London ~ ELECTRIC Light 
(ee sureties) "ENGINEERS AND CONTRAGTORSs 


COMPLETE INSTALLATIONS, OR 
CARRIED OUT PROMPTLY, ALL WORK GUARANTEED 


Offices Show Rooms 53Berners Street 


WORKS: WELLS MEWS, OXFORD 


TELEPHONE N° 3975 TeLtecrams DETECTOR, LONDON 


| 4 Ae TELEGRAP #1, 
| 
he 
| 
| 
| | 
| | Engine. 13 t0 100 HP. nom. | 
PARIS EXHIBITION, 1880. | 
D. P. & Co. have been 
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PATENT 


SELF- BINDERS 


THE “ELECTRICAL REVIEW” 


, . Reviews of any number until the half-yearly volume is com- 
‘pleted and ready for permanent binding, the width of the 


or out as desired. 


noster Row, London. 


Price 6s., Post Free (in Great Britain) 6s. 6d. 


Chequés and Money Orders to be made payable to H. ALABASTER 
the latter on Chief Office, London. 


TH 


COMPANY, LIMITED. 


Offices: 106, CANNON STREET,“LONDON, EC. 


+ . 


MANUFACTURERS OF 


INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


7 Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. 
CONTRACTORS FOR THE SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


OF EVERY DESCRIPTION. 


| INSTALLATIONS FOR CENTRAL STATIONS, SHIPS, HOUSES, OR FACTORIES. 


ESTIMATEHS ON APPLICATION. 


Works: SILVERTOWN, LONDON, E. - 


THE 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E.C. 
Manufact wurers of 


COVERED WIRES CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BELL AND THLHPHONEH WORE. ÆO.m 


Tare Self-Binder, or Reading Case, is intended to hold Ezrcrricaz 


DYNAMO MACHINE 


back being widened o contracted by eliding the back cover in | 


To be obtained at the Ravin 23, Pater 
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| TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


“SyMBOLIZE, LONDON.’ Jocantry, Lonpon.” 


STAMPINGS 


CHARCOAL IRON FOR ELECTRICAL 


AND FOR ALL TYPES OF DYNAMOS AND TRANSFORMERS. 


| ARMATURE DISCS TRANSFORMER 
2 to 50 in. diam., STAMPINGS 
. 
ole Shapes & Ganges, 


ALL OUR STAMPINGS ARE SUPPLIED FLAT, FREE FROM BURRS, WELL ANNEALED AND TRUE TO GAUGE, AND IN ALL a 
SUITABLE FOR ELECTRICAL PURPOSES. 


Enquiries for Prices will be promptly dealt with on receipt of specifications. 


TELEGRAPH 


TELEPHONE 


DYNAMO WIRES 


THE TELEGRAPH MFG. CO., Lo 


HELSBY, NEAR WARRINGTON; AND 11, QUEEN VICTORIA ST, LONDON, E.C. 


THE SCHOOL OF 


ELECTRICAL ENGINEERING 


AND SUBMARINE TELEGRAPHY. 


ESTABLISHED IN 1868. 


12 PRINCES STREET, HANOVER SOUARE, LONDON, W. 


Manager:—-Wm. LANT CARPENTER, B.A., B.8c., F.C.8. 
Secretary :—LEON DRUGMAN, AS.TE. 
Senior Instructor:—CHAS. CAPITO, M.1.M.E., M.8.T.E. and E. 
T°? Establishment is now the largest and the most t fully tipped School of its kind. It possesses among reces recent Les 
Dynamo Machines and Electric Motors, a Boller and Steam Engine, a Sas Ps Engine, 46 E.P.8. 
es, &c., as well as several kinds of Arc and tr rer Lampe and a Phot:meter Room. Both Thooretical # 
can therefore be obtained. Since its opening in 1868 more than 3,450 Pupils have passed through the d 
the co of the course of instruction, an Examination for the Cerriricars or THE ScHOOL is conducted by an Bas 
high standing, unconnected with the School. New Courses usually commence early in January, May, and September. 


For full prospectus, terms, &c., apply to the Secretary, 12, Princes Street, Hanover Square, W° SRI 
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| Oerws: 98 & 100, QUEEN VICTORIA ST. 


VERTICAL COMPOUND HIGH-SPEED ENGINE, C. 8. TYPE. 


THE TELEGRAPRIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMERT. II] 


Record: 100,000 im daily 


The movement breaks and completes 


47 T7 NY the circuit in an instantaneous manner, 
$ 7 : NS 
wae preventing arcing or charring of the con- 
> À tact parts. Mounted on China, with cover 4 
and handle of same material; also on EE 
2. PR Porcelain, with metal cover. Correspon- 
Wu 4 
dence invited. — 
14 | 


A. REYROLLE, 
| 10, UNION MEWS, UNION STREET, MIDDLESEX 
| HOSPITAL, LONDON, W. 3866 


Telegrams : 
 Exslecant, London.’ 
“ Dielectric, Manchester.” 


Telephone 1560. Patent 


OKONITE 
Wires & Cables. 


LONDON, H.C. 


Works: NEWTON HEATH, ANTEINDUCTION — 
MANCHESTER, TELEPHONE CABLES. 
PASSAIC, NEW JERSEY, U.S.A. SPECIAL AERIAL CABLES 


(Employing a staff of over 800 hands). 


FOR METALLIC CIRCUITS. 
Insulated with Okonite, I.R., G. P., &c. 


Lead Covered Cables 


OF HIGH INSULATION & LOW CAPACITY 


The Company possess the most powerful Lead Covering Plant 
in Groat Britain, 


EXTRA HIGH CLASS 


VULCANISED RUBBER CABLES. 


 Improved Laminated and Compound Strip for Dynamos, 
SPECIALITIES IN FLEXIBLE CABLES & CORDS. 


Estimates & Tenders for every description of Electrical Plant free on application. «ss 


ELECTRIC LIGHT ENGINES. 


Over ISO installations, 


INCLUDING 


STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS, | 


AND CENTRAL STATIONS, 
_ HAVE BEEN ENGINED BY 


ROWETT, LINDLEY & CO.,Lr, | 
MANCHESTER. 


— + Patentees and Sole Makers of the AOME GOVERNOR. Handreds are in 
aa use for Electric Light Engines. Send for Lists. one 
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THE TELEGRAPHIC. JOURNAL AND. ELECTRICAL REVIEW SUPPLENENT at, 


HOLROYD SMITH, 


"Crossley Street, HALIFAX, and 48, Abingdon St, | 


ENGINEER DURING CONSTRUCTION OF 


ELECTRIC TRAMWAY, 


AN D PATENTEE OF THE SYSTEM. 


Contracts undertaken for UNDERGROUND CHANNELS} 


equipping and working Rail- 


by mes of OVERHEAD CONDUCTORS. 


MOTORS. 


| pecially dignes tn meet the requirements «f Electric Light Engineers, 
For Arc or Iocandescent Lighting, Direct; Charging Accumulator;  , 
‘Transmission of Power; Electrolysis i in all its branches, &c., 


.50, 100, 200, 400, 700 and 1,000 WATTS. | 
-HAND-POWER DYNAMOS. AGENTS. 


LONDON : Paterson & Cooper. 


BONTINUOUS CURRENT IRELAND : The United Electrical Engineering Go| 


Ireland, Limited; Dublin. 


AUSTIN'S ws | 


4 


TRANSFORMERS. FRANCE: À. Paris. 

MULTIPOLAR MOTORS RUSSIA: Alphonse, Schtchawinsky, St. Peters- 
(FOR SLOW SPEED), burg. | 

| 


Price Lists and Particulars Free on application. gy 


AUSTIN & MYERS Hectic Works, ARMLEY, LEEDS | 


GLOBE 


COMPOUND ENCINE. 


Simple, Economical, Durable. 


| 
Write for Circulars. | 


= 


= 


= : 


350 HP. 
BOILERS, FEEDWATER HEATERS, &. 


USED FOR 
ALL PURPOSES. 


die 


All Sizes Furnished, 


LARGE STOCK ON HAND. 


DIRECT CONNECTED ENGINE AND DYNAMO. 


JOHN MUSGRAVE & SONS, 


LIMITED, 
GLOBE IRON WORKS, BOLTON. 


| ——~. London Agents : 
STANDARD ENGINE. 8. & E. RANSOME & CO. 10, Essex St., Strand, W.C. 
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MANUFACTURER 
OF EVERY 
DESCRIPTION OF 4am 
ELECTRICAL 
APPARATUS. 


| "RONAL D. A, SCoT 


{INSTALLATION 
SPECIALITY. 
ALL WORK 
GUARANTEED. 


| 
CONTRACTOR TO THE LORDS OF THE ADMIRALTY 
INDIAN GOVERNMENT, &o, | 
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20-INCH SEARCH LIGHT PROJECTOR. PAPA | 


_ Specially adapted for connecting rooms 


4 THE CONSOLIDATED TELEPHONE CONSTRUCTION & MAINTENANCE ci 


ELECTRIC LIGHT 


He JOURNAL ELECTRICAL REVIEW SUPPLEMENT. 


FOR SALE. 


| MAGNETO TRANSMITTERS AND: RECEIVERS WITH 
BATTERY. OR MAGNETO CALL. 


| EXPIRY OF BELL PATENT, 
9th DECEMBER, 1890. 


in hotels and warehouses; private 
houses with stables, &c., &c. 


FREE ru 


? 

# 


For Free Telephones apply tr 


_ 109, FARRINGDON ROAD, LONDON, E.C. 


BIRMINGHAM, 
MANUFACTURERS OF 


_ SPECIALITIES: 


SAYERS" & STURGES 


“COMPENSATING” ARC LAMP BLOCKS. 


PATENT “COMBINATION”: 


CEILING ROSES AND CUT- OUTS. 


These Pendants; will be found most convenient 
for Offices, Libraries, Studios, Dressing Rooms, and 
mm other places, where it is required to vary the height 
a SN of the Lamp as well as the direction in which the 
M light is reflected. | 
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PARSONS 


ELECTRICAL ENGINEERS, 


Heaton Works, NEWCASTLE- “TYNE. 


Manufacturers of 


STEAM 


q 


TURBINE > 


Hil 


for 


London Representative: A. A. CAM SWINTON, Victoria Street, 


Telegrams: “ DUNAMIS,” LONDON. . | No. 8156. 


VICTORIA STREET, LONDON, 
ALL CLASSES OF VULCANIZED AND PURE INDIA-RUBBER AND CABLE 


Sole Manufacturers of 


LEAD-COYERED 


UNDER THE COMPANY’S PATENTS, | | 
FOR TELEPHONE. TELEGRAPH, ELECTRIC LIGHT; 


TRANSMISSION OF POWER, 
And Installations of every. wind 


| 
STEAM SHIPS, DOCKS, 
CHEMICAL WORES 
FACTORIES, MINES 
DAMP 


UNAFFECTED BY 
MECHANICAL STRENGTH, 
INSULATION, 

LOW CAPACITY. 


i 


PARIS 


GOLD MEDAL. 


REFERENCES AND PARTICULARS ON APPLICATION. 


Works: NORTH WOOLWICH, E. 
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NEW TELEPHONE No. 6770. ‘Telegraph Address : “ SECOHM, LONDON.” 


NALDEE BROS. & Co., 


CONTRACTORS TO BH. M: GOVERNMENT. | 
4 LARGE SELECTION OF T TESTING AND MEASURING | ns UMENTS KEPT IN STOCK. 


MANUFACTURERS oF 
“ELECTRICAL. . 


SWITOHBOAR DS, 


_ DIST RI BUTION 
BOARDS; 


FUSE BOARDS. 


AND 


‘VOLTMETERS. 


= 


EXTER, 
TEESE INSTRUMENTS ALWAYS IN STOCE 


P.O. Portable Galvanometer. 


Improved Pattern Tripcd Galvanometer. 


STREET, CLERKENWELL 
(Two Minutes’ walk from Street Station). 


IMPROVEMENTS DYNAMOS. 


Brunton 
- DYNAMO. 


1 The latest design in the market, 
Bmade with all the advantages of 
M the latest scientific knowledge and 
the mechanical skill. 


== = 
chy : 


he above woodcut represents 0 our B TYPE DYNAMO. A most efficient machine, Le noiselessly, 
and without sparking or overheating ; is highly finished and well proportioned. The output is so rated in our 


STOCK SIZES UP T0°77 KILOWATTS. MACHINES BUILT 10 600 KILOWATTS, 


THE ELECTRIGAL ENCINEERING CORPORATION, Lt, 


68, VICTORIA ST, LONDON, SW. 


‘ Works :—ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEAR LONDON. 


_AMMETERS | 


Catalogue that the machines may be worked very much in excess of their stated full — for short periods. | 
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GLASGOW. 


DT 
“ELECTRICITY.” LONDON. , . 
“INDUCTION,” MANCHESTER, : . 


Oy 
20N AND WAN?” 
BINSWANGER, 


Director. 


N 
Head Office & Works à 
71, VICTORIA ST, 45, Chapel St. SALF ré 
‘LONDON,’ 'E.C. MANCHESTER 
| And,at'7, Bothwell Street, GLASGOW. 


Of 
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ALL ELECTRICAL SUPPLIES.” 


Switches and Switchboards. ” 


Lampholders —Bayonet! end 
Edison Screw. 


and Wires, and 
assortment of 
ELECTRICAL : GLASSWAÏ 


CHINA. Ceiling Roses, | 
Outs, Wall Plugs. i) 


Apostle Carbons, Casin Cables 
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THE ELECTRICAL INDUSTRY IN 
| FRANCE, 


Our -Parisian contemporary the Bulletin J; 
de l'Electrioité, recently published, in articles extending 
through seven numbers, a report on the projected French 
tariff in relation to the electrical trades of that country. The 
report is addressed to the Association of Electrical Indus- 
tries by M. Sciama, manager of the “ Ancienne. Maison 
Breguet.” The conclusion reached by M. Sciama is, that 
in nearly all the departments of electrical manufacturing the 
Frenchman is no longer able to hold the home market 
Ergo, he must be protected by 
heavy duties or he will be crowded out and foreigners 
will monopolise the supply of electrical manufactures 
in France. We fear that M. Sciama’s confreres will hardly 
thank him for this frank avowal that their rivals in other 
countries are getting ahead of them. If French manufac- 
turers cannot hold their own market, the bearing of the 
circumstance on the export trade is so obvious as scarcely to. 
need remark. It is a notification to all the world that Paris 
cannot compete with London, Berlin, and Vienna, for the 
electrical orders of South America, Australia, and the other 
markets whose supplies are drawn from Europe. To be sure 
France does not now occupy one of the foremost places in 
foreign electrical markets. The creation of an artificial 
dearness has already been so highly developed that French 
manufacturers have fallen behind English and even German 
ones in the race for the “Colonial” trade. But in spite 
of all the disadvantages to which they are subjected 
by legislative interference with the natural course of 
Wade, the ingenuity and taste of French inventors and 
the industry of French artisans have hitherto obtained a 
Certain proportion of the electrical trade of the world. The 
rae of the legislation now sought for must be of course 
Sie the export business for the sake of monopolising the 
ei Sig The arguments used by M. Sciama to prove 
French manufacturer requires legislative aid in his 
struggles are of the usual protectionist order. He marshals 
“atements, however, so baldly as to render the absurdity 


0 
of the argument only the more evident. His main reliance 
is in figures purporting to give the prices ‘of labour atid 
materials in France as compared with Germany, Belgium and 


Switzerland. The great electrical manufacturing nations of 


the world—Great Britain and the United States—are 
omitted. It would be uncharitable to suppose that they 
were left out because their inclusion would not have served 
the desired purpose. His statement is that both materials 
and labour are dearer in France than in the other countries 
mentioned. Assuming that the only elements entering into 
the cost of an electrical instrument are the value of the 
materials and the price of labour by the day, the conclusion is 
that French manufacturers will be extinguished unless the 
legislature comes to the rescue.. It seems very singular that 
M. Sciama should helplessly assume the higher prices in France 
to be in the nature of things, instead of enquiring into their 
origin, and that he should propose to make the manufactured 
article still dearer by still more artificial means, instead of 


endeavouring to place his country on an equality with its 
neighbours by utilising all the means in its power to bring ~ 


prices down. Taking one consideration with another it 
seems to us that English manufacturers may look on with 


equanimity while our neighbours are putting on tariffs which | 


serve to keep them out of prosperous markets. - - 


ELECTRICITY FOR NOTHING. 


Some months ago, at a meeting of the City Commissioners of 
Sewers, one of the members of that body moved that. the 
report of the Electric Lighting Committee be “ referred 
back ” to the Committee, on the ground that he had been 


told that a new process of generating electricity without the 


aid of steam engines and dynamos, and at an exceedingly 
small cost, would shortly be introduced into London. Our 
readers will remember that the Perreur-Lloyd system, which 
we had previously shown to be based on erroneous ideas, was 
the process which had dazzled for the moment the City Com- 
missioner. The principal feature in M. Perreur-Lloyd’s system 
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of generators was the érection of works for the manufacture 
of chemical products—sulphates, simple or double chlorides 
of copper; iron, zinc, manganese, nickel;"&c,—in which elec- 
tricity was considered only as a sub-product. 

It will be unnecessary to enter into details as to.the merits 
of the Perreur-Lloyd system, but its demerits are shown 


further on, and-we believe the process has not been worked. — 


on a practical scale either in France or in England. It has, 
however, been the means of effecting another scandal in 
the annals of electrical company promotion, as was 
shown in the two actions decided in the Sheriff's Court 
on Thursday last week. In the first case, Mr. Joseph 
Mitchell, a Yorkshire colliery proprietor, was the plaintiff, 
and M. de Vesey, the defendant, was a Frenchman, and the 
promoter of the Perreur-Lloyd system for generating elec- 
tricity. by chemicals. The plaintiff stated that in July, 
1889, the defendant called upon him, and showed him two 
pamphlets, which went to prove that this patent could pro- 
duce electiitity free of cost, and was about to be applied 
to the streets of London, under the direction; of Sir Henry 
Roscoe, The defendant persuaded him to advance £2,800, 
to float the scheme. 

_ Mr. Scudder, principal assistant to Sir Henry Roscoe, gave 
evidence to the-effect that the system was tried in London, 
“and found to be an utter absurdity. This called forth the 
‘remark from the.Under Sheriff that the process was “ Some- 
thing like sending out perpetual motion,” with which Mr. 
Scudder entirely agreed. The Under Sheriff remarked:that 
it was a wonder that anyone could advance money under such 
circumstances, and:it was a pity that the jury had not the 
power to inflict punishment. Eventually the jury awarded 
plaintiff the sum of £2,800 damages. 

In the second case Mr. Wm. Cox, of Fairfield Hall, Har 
rogate, Yorkshire, sought to recover tle sum of £2,200 
which he had advanced to M. de Vesey under circumstances 
similar to those detailed in the previous case. The jury 
-assessed the damages in this case at £2,200. 

It is rather astonishing that the defendant was able to 
induce the two plaintiffs to advance a total of £5,000 in 
order. to float the system, in view of its not having been 
worked on a practical scale. The plaintiffs must, how- 
ever, be congratulated for having proved that the money 
they handed over to the defendant had been obtained by 
false pretences, and for having had the return of their 
money awarded to them, Whether they will get it is 
another matter. Possibly a portion of the £5,000 was ex- 
pended in fitting up the Perreur-Lloyd system in a large 
shed over a year ago in Eagle Street, off Red Lion Street, 
W.C., and in the expenses incidental to that establishment, M. 
Perreur-Lloyd’s journeys from Paris to London, and vice 
versa, &c. It was, however, a notorious fact that M. 
__Perreur-Lloyd, or his deputy on the premises, was not dis- 
posed to let any one Jearn too much about the system ; but 
taking the subject generally, it is satisfactory to find that 
the process did not result in the formation of a company 
which might have fleeced investors of many thousands. of 
pounds, 

We only regret that a report made by Sir Samuel Canning 
and others on the Perreur-Lloyd system did not make its 
way into court. The demolition of the electrical part of the 
scheme would have been even more complete than the 
chemical, which was undertaken by Sir Henry Roscoe, — 


Acar the Oracle has spoken—the daily pr 
17th inst. 


Cash, and after criticising the prospectus by the aid of the 


. -mercial factor. 


define, 


THE ELECTRIC CONSTRUCTION COR 


PORATION, LIMITED. 


‘It is not happy in its mind concerning. the 


prospectus of the above company offering to the publie 
£100,000 in debentures in exchange for a like sum in haw 


balance sheet and profit and loss account as side lights, and 
gentle. references to Somerset. House registers, it concludes 
that it is “ not disposed to look upon an investment in thom 
debentures as an attractive one,” in view of the fact that the 
£10 shares of the company, notwithstanding the 
paid six per cent. dividend, only stand at about £7 4 
“and are not very strong at that,” making the divided 
the shares, if purchased at the market price. nearly 9 pe 
cent. even if future dividends should only be at the same thle 
as that paid on the first year’s working. As the ‘secon 
year’s working has not yet happened there should. certainly 
be to the speculative soul more pleasure in buying the shat 
than the debentures, because of the element of chance ini 
duced into the transaction. But to the more slow-mindel 
and cautious investor-the knowledge that the whole ¢ company 
was pawned, stock, lock and barrel, for the security of bi 
interest would doubtless be more pleasing, for should the 
manufacture of dynamos, transformers, accumulators, 4; tk 
leave a profit, and that of sub-companies cease, it might be that 
thé contented six per cent. man would receive his owiWih | 
usury, while nothing was left for the shareholder but gras 
of teeth. It is wonderful how large figures of property ta | 
assets become small under the auctioneer’s hammer. * 
Besides expressing its opinions the Oracle propounds ‘ 
riddle. It enquires pathetically concerning the difference in 
the amount paid to the companies and for patent righh 
purchased by the electric Construction Corporation and ti 
disbursed to Mr. Tarver the nominal vendor. The nominal 
vendor is, as Mr. Marks explained in court, an ordinary Col 
With such high authority as to his nie 
sity and usefulness we need not discuss the ques 
especially at this late hour, as to whether Mr. Tarvéties 
singular or plural, whether he had £100,000 form 
labour and responsibility of promotion, or £100 for the 
use of his name. It is not probable that the public wi 
ever be gratified by a full knowledge of the details, ora? 
names of the beneficiares. Nor is it necessary. It mayw 
be sufficient for them to know that a good round sunt 
been withdrawn for ever from the dividend-earning power d 
the company and will proportionally lessen wv ee 
which may be paid to the shareholders. 


kt 


CANDLE-POWER. : 


THOSE who have had to use the electric light, whether i? 
duced by the arc or by incandescence, can have hardly 

to feel that although the photometric power of the partion 
lamps in use may have been equal to that produced bya qd 
number of candles, by oil lamps, or by gas burner®, bik 
was a sense of something wanting which it was 

The fact of the candles, lamps or gas barnes il 
large surface of flame seem to give a sense o ant 
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. more light, which, were it not for the fact of the compara- 


tive absence of heat and atmosphere vitiating tendency, &c., 


of the electric lamps, would probably have very great weight 
in deciding the comparative advantages of the methods of 
jlumination. At the Institution of Civil Engineers, Sir. 


David Salomans recently said that “ whatever might be said 


‘to the contrary, it was impossible to see at night time with 


equal effect, unless obscured 16 candle-power glow lamps 
replace a 5-cubic-foot gas burner.” Sir David has also 
pointed out that although an 8-candle-power glow lamp in a 
clear globe may have ‘been shown to produce as much light 
as the average 5-cnbic-foot burner, yet it did not follow that 
an 8-candle-power glow lamp could be used with equal effect 
to replace a 5-cubic-foot gas burner, for the nature of 
‘the light was very different. The electric lamp gave a light 
of greater intensity, but much less diffusion, and it was better 
to use a frosted or obscured globe, though 16 to 17 per cent. 
of the light was thereby lost, because the extra illuminating 
surface of the frosted globe, and the greater diffusion, more 
than compensated for the loss. Now the expression, “ greater 
intensity but less diffusion,” may indicate in a general way 
what is actually the case, but asked for a very exact definition and 
explanation of the meaning of the statement, and we imagine 
few would be able to give a satisfactory reply. Some clear- 
ing up of the whole matter is required, and we would invite 
correspondence on the subject, so that something precise may 
be formulated. . Of course, we do not ask for a mere string 
of words which, though they “read well,” and contain an 
elaborate scientific explanation, at the same time may not 
convey a clear and plain meaning. 


IMPROVEMENTS IN COPPER 
SMELTING. 


Me. Gucurist, who, in conjunction. with the late Mr. 
Thomas, developed the basic process in its application to the 
production of iron, has recently devoted his attention to the 
smelting of copper, with a view to the elimination of its 
impurities by similar meaus. Mr. Gilchrist points out the 
difference in importance of the application to the two metals, 
and the results expected from the application of his improved 
Process to copper are rather increased yields than greater purity. 
Tt seems likely that both these desirable results may be attained, 
according to the views expressed at a recent meeting of the 
London section of the Society of Chemical Industry. It is 
Stated that some enterprising smelters, being satisfied with 
the prospects, have taken the matter up, and are making the 
iyi alterations in their furnaces to enable experiments 

be conducted on a large scale. The electrical industries 
are 80 largely interested in the cheaper production of copper, 
that we hope to learn in due time of the success of the ex- 
“a even though the improvements should be but 


Patent Fees ang in its leader of last week’s 
the Public, Publication, takes exception to the patent 


. _ Office scale of fees, and thinks it deplorable 
— : public department should be bare a source of revenue. 


Writer insists that an inventor should be able to secure — 


0 for his invention by payment of a very modest 


fee, which should be fixed at an amount just - sufficient, on 
the average, to cover. the expense incurred by the patent 
office for clerical labour, documents and cost of printing 
specifications ; he admits that the expenses of government of 
a country must be met by the public submitting to taxation, 
and the necessary funds be raised with the least apparent 


pressure on the public, and that, as a rule, the best method 


is to institute taxes which appear to fall on the wealthy and 
not to affect the poorer classes. This statement savours 
somewhat of electioneering speeches before a constituency of 
working men. A patentee is protected by the present 
practice for some four years by the payment. of not an 
exorbitant charge ; it is only after the expiry of that time 


that the fees become heavy, but even then he would not have 


so much cause to grumble were his rights less liable to be 
challenged in the Law Courts. ‘The officials of the patent 
office should not pass a specification unless, after genuine 
research, it comes unscathed through the ordeal. We think 
that patentees generally should make this pomt the salient 
one in any attack on existing law, and if, as many people 
consider, protection to property is a bargain between the 
State and the public, the latter should claim as a siné gua non, 
in return for payment for this protection, a greater security 
than the present patent law :furnishes. Before the days of 
patent laws inventors and manufacturers obtained protection 
by a system of close guilds whose processes were kept secret 
among their members. These guilds mutually defended the 
interests of each other. In the great instance of the Hausu 
League the merchants and manufacturers of the cities comi- 
posing it, ruled the commerce and financial matters of 
Northern Europe for hundreds of years, and upheld their 


supremacy by force of arms when requisite. — 


ae oe AT a recent banquet held in one of the 
eee assembly rooms of a new building at New- 
castle-on-Tyne, the hilarity. of the proceedings was some- 
what abruptly interrupted by the sudden extinction of the 
electric light ; the cause being stated to be the giving of a 
safety fuse in the building. This is by no means the first 
time such a mishap has occurred in connection with electric 
light installations, and it points to either carelessness ‘or 
‘something wrong in the’‘fuse system itself. “Possibly for 
‘some timé to‘come ‘the use of fuses may be necessary, but 
eventually they will be looked upon as relics’ of barbari 

for if proper regulating devices were used at the source of 
power, the fuses would certainly not be required, and it seems 
conceivable that such devices may ‘be as certain in their 
action as the governor of a steam engine. | à 


PERHAPS it is as well that newspapers 
are not all endowed with scientific mem- 
bers on their staff, otherwise the hard and dry facts of 
science might prevent many a lively and interesting, though 
inaccurate, leaderette from being written. The Ævening 
Standard in its issue of the 14th refers to an accident which 
recently occurred in the United States by which a boy 
was killed through touching the guy wire attached to 


Newspaper Science. 


an electric light pole. “In the first place, it is clear” - 


(says our contemporary) “that a wire acting as a guy to 
a pole would not be in contact with the electric wires, 
unless, indeed, one of these had broken, and was hang- 
ing against it. But even in that case the electricity would 
flow down the guy wire to earth, and as an iron wire isa 
vastly better conductor of electricity than the human body, 
the fluid would not go ont of its way to pass through a boy 
or a man who happened to take hold of the wire.” Wouldn't 
it? Do guy-wire stays necessarily always make: good earth, 


or earth at all ? 
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RESTE THE Electric Lighting Committee of the 

ee Hove Town Commissioners have been 
: authorised to call in Mr. R. E. Crompton 
to wa as their consulting engineer. How such an appoint- 
_ ment could have been made it is difficult to imagine. Mr. 
R. E. Crompton, it is needless to say, stands amongst the 
highest as a trading electrician, and his ability no one would 
venture to question, but in an appointment of the kind a 


man’s hands must be perfectly free and in no other branch — 


of engineering should we hear of a trading engineer being 
identified with one who acts for consulting purposes; the 
two sections of the profession are, and should be, preserved 
rigidly distinct, otherwise jobbery i is, Sooner or later, the in- 
evitable result. 


THE celebrated work on Iceland which 

Éoasur el contains the chapter giving a dissertation 

| on “ Snakes” in that country, states, as is 

well known, “'Fhere are no snakes in Iceland,” this being 
the sole contents of a very interesting chapter! Apropos of 
this, our contemporary, the Echo, in its issue of the 14th, 
states that “one curious: scientific effect of the sudden 
thaw: yesterday deserves to be mentioned. There was an 
almost. general paralysis of communication in overhead tele- 
graphy in the Metropolis last night, and it probably, if .the 
Department were to speak, extended to the country. The 
failure was the result of the sudden and extraordinary mois- 
ture. What occurred was this. The current would not run 
to metals. It went to:earth. “Gone to earth” is the cant 
phrase of.the operator when he cannot get his circuit. The 
current went away in drip. Water isa good conductor of 
electricity ; dry air is a perfect non-conductor. Electricity 


will get away whenever possible.” Excellent scientific ex- 


planation! But there is only one defect in the statement, 
viz., there are no overhead wires in the Metropolis belonging 


to the Department, they are all underground. 


* 
+ 


HiTHERTO the custom officials of foreign 
countries have been considerably exercised 
as to the proper category in which to place 
electrical apparatus. Tariffs framed in a bygone age proved 
inefficient in defining the exact duty payable on a dynamo 
machine. It was a great tax on the official mind to recog- 
nise the subtle distinction between such an instrument and 
an infernal machine, often to the satisfaction of the 
exporter, but more frequently to his chagrin. Manufacturers 
did not object to have electrical appliances excised under 
miscellaneous articles, if it were found advantageous so to do, 
if on the other hand machinery were admitted at a lower rate 
it was but natural to strive for a lower duty. There appears 
to be now an attempt to introduce fresh clauses into tariff 
bills, and recent decisions will affect the importation more or 
less. The Netherlands customs authorities have decided that 
electric accumulators follow the régime of philosophical instru- 
ments, and pay a duty of five per cent. ad valorem. A 
peculiar state of things prevails i in Nicaragua; while almost 
every manufactured article is permitted to pass the ports at 
low rates of duty, MEN for heme and telephones is 
entirely 


WHILST our correspondent, “ An Original 

Elmore’s Copper Shareholder,” who we believe to be behind 
the scenes, expresses sympathy with those 

who think the Elmore process should be viewed in actual 
work, it is curious that at this late hour he talks of new 
improvements and discoveries which are being constantly 
made and applied, which renders it injudicious to allow the 
‘works to be inspected at the present moment. Now it has 


in every way, aud that the cost of production was dial 
low ; how then is it that these new discoveries are co 
cropping up? Perhaps all doubts will be set at rebm 


Tuesday next, the day appointed by the Elmore: Baja 
' Copper Depositing Company for the public inspection 


exhibition of the system at the works, near Leeds. Whethe 
bis like Rip Van Winkle, have been sleeping, remains, tobe 
 Unkind remarks were made about the Review 
fiber people, when we took Perreur-Lloyd’s systein 
task. Time alone will show whether our wie a 


Elmore’s have been as well deserved. 


We would call. attention 


to the 


on another page) which Pip. 
fessor W. E. Ayrton communicated 6 te 

Times, of Wednesday. It is not necessary to refertoille 
opinions which have recently been expressed on- the 


- Central Institution, 


by other gentlemen, it is sufficient that Prof. 


given facts which go to show that the proposed new railmy 
should be kept within reasonable distance of the Centaal 


Institution. Anybody who has ever worked 


Ayrtont lig 


in the sb 


marine cable manufactories alongside the Thames kim 
perfectly well the effect produced by passing ships at tm 


siderable distances away, upon the delicate. 


instruments 


employed i in testing ; therefore the frequent passage’ of heivy 
carriages a few yards off the Central Institution would 
calculated to upset any scientific research of tho. ate 


cated by the Professor. 


Fa 


| 


| Our esteemed contemporary, the’ ile 
draws a comparison between Berlin under imperial gover 


ment control, with New York under a private 


organisation 


and in so doing overlooks, as one is so apt to do, thei 
that it is not safe to make comparisons without making tha 
thorough. To arrive at a just conclusion the compari 
must be carried much further. In the “States,” at ai 


where, under private enterprise, differential 


rates prota 


according to the size of the exchange and the number d 
subscribers to whom facilities of communication are gira 


Berlin is fortunate enough to have the same 


regard to telephone rates in comparison to other lasgetis 


advantage ia 


as the penny postage gives to the correspondent whose 
letter from Land’s End to John Groats over 


who pays the same sum for the transmission of heal 
letter to the next street. The advantage in the first cms 
‘obtained at the expense of the case: The same Til 
for exchanges of varied size may be advantageous, eo 
does not do to select the largest in making comparisons Wit 
other countries where the same conditions do not exis 


Ir we take up almost any: ant 
Hlectricity Meters. journal we find it stated that @ 
tricity meter is still a desideratum. It is astonishing ‘ba 


many weak points develop in these instruments, 


complication is undeniably a bad thing, we very M 
whether what is called for, viz., a meter possessing the 


and alton 
uch doa 
thie 


fold attributes of cheapness, simplicity and reliability a 
likely to be designed. If people imagine that clei 
meters can ever be made as easily as, or even on the 
lines as, gas meters, we think they will find themselv D 


taken, nor do we think the object in view me toe 


an instrument, which if unprotected, would stad 


handling, but rather to devise a satisfactory method , 


efficiently protecting what must necessarily be a 


of mechanism. 
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STORMS AND TELEGRAMS. = 


By W. SLINGO anp A. BROOKER. °° 


Tue winter season is at all times an interesting, and fre- 
quently a busy period, for telegraph engineers, for it is then 
that sudden frosts and heavy snowfalls wreak such havoc 
upor the various lines of telegraph as to jeopardise more or 
less that intercommunication which is essential to modern 
commerce and enterprise. It is the general impression that 
a long-continued frost means little short of disaster to the 
telegraph system, but this is one of the greatest fallacies ever 
conceived by those not directly interested in the matter. 


‘There appear to be, indeed, very few outside the telegraphic 


world who are able to appreciate the actual circumstancés 
which tend to make the telegraph engineer’s life other than 
a happy one. As a matter of fact, the present winter, with 
its long and almost incessant frost, has given less trouble, 
and caused fewer interruptions, than have been experienced 
for some yearspast. The first night’s frost in early winter is 
usually the one which does most damage, for the.wires are 
then tightened up for the first time, and such weak places as 
may exist give way. These faults having been remedied, 
matters may then proceed very smoothly until a thaw sets in, 
for not only does a clear frosty atmosphere maintain good in- 
sulation, but, owing to the excessive cold, outdoor work is 
rendered uncongenial, and “working. parties’ appéar to 
confine their energies to other spheres. It is, indéed,; no 
infrequent experience for a fine day in the early summér to 
be accompanied by a greater number of interruptions than 
when the weather is less propitious for alterations and re- 
newals. | | | 
Really the greatest inconvenience is feltnôt with the coming 
on or during the continuance of the frost, but, more ially 
if snow has fallen, during the period of thaw, for then the 
poles and insulators are in their worst possible condition as 
regards insulation. Dust, smoke, and other conducting par- 
ticles have been deposited upon the snow, aid as it melts 
a ready path is afforded for the escape of the current. Even 
then the insulators are not left clean, and the earnést pitiyer 
of a telegraph engineer at such periods of the year tit the 
thaw may be rapid, and be accompanied or immediately 
followed by a heavy cleansing rain. | 
mt the thaw the loss of current must be 1itét'as 
as possible by considerable increases in battery power. 
can be done with safety to a very much greater extent than 


might be supposed, if the poles are efficiently earth-wired. 


80 a8 to prevent contact between wire and wire. across the 
arms. It is indeed a most interesting fact that on such a day 
as we are how supposing (last Tuesday week, for example), the 
ea resistance of the insulators is far less than that offered 
y the path which it is desired that the current should take, 
or through the apparatus to earth at the distant end of the 
ro 3 and yet such lines can be made to work by augmenting 
pee advantage of the delicate 
whic | 

susceptible, e beautiful apparatus of to-day is 
| A little reflection will make it evident that in such cases a 
Ow conductor-resistance is of great advantage, because a 
ppd greater proportion of the current then finds its 
a À the distant station, a fact which points very strongly 
roy desirability of employing copper plie of iron 
A. general ublic, or, for the matter of that, the general 


ician has little knowledge of the difficulties referred to, 


avoid any ap are, as a rule, so speedily surmounted as to 


reciable interruption to traffic. It is only on 
“+ Ca8lONs a8 phenomenal storms of snow, hail, wind or 


pe outsiders are made aware of the difficulties which 


OM Causes that no amount of engineering skill could 
aay be prés against, although, as will be much 
t 


© Cone to minimise disastrous consequences. 
te that the severest ordeal for an overhead 
nih of one similar to that which was experienced on the 


December 26th, 1886. The result was, that at one 


struction 


‘it, which means simply that t 


London, won À five wires were workable, and these were all on 
one line, wit | 


ual 
In the early evening the snow 


the melting point. that it adhered to everything with which 
it came-in contact, and as there was no wind to blow it from 


the wires and poles it accumulated rapidly, and, subsequently 


freezing, formed solid tubes of ice and frozen snow 


the wires, in many cases 8 inches in diameter. The aggre- 


gate surface exposed to the wind was thus enormously in- — 


creased, and that, too, at a point remote from the ground, so 
that when, as was soon the case, the wind did spring up, the 
breaking stress at the — line of the poles was simply 
tremendous, and it is little to be wondered at that a gener 
collapse ensued, more especially on those lines which ran at 
right angles to the direction of the wind. It is manifestly 
impossible to erect a m guaranteed to effectually with- 
stand such an attack, but it is, nevertheless, certain that were 
such a storm to be re to-morrow, the results would be 
far less disastrous than was the casé in 1886. On thiat odca- 
were rut Swept away. great sin in aph con- 

bad been the of pole 
origi erected to carry a few wifes were made, as th 
a | traffic demanded, to carry double, and even treble, 
the number, and these-poles had most of them been in use 
for many years, and were in a more or less unsound condi- 
tion. The question of staying had, moreover, been sadly 
neglected ; many heavily-burdened poles were entirely without 
stays, and, generally, the stays were too weak for the purpose. 
It required much less than a miracle, therefore, to sweep 
away mile upon mile of such lines ; poles were snapped off at 
the ground, others were wrenched bodily from their settings ; 
others, again, were thrown over hedges and across roads, the 
more turning complete somersaults 
before they reached a suitable resting place. Not only were 
the wires hopelessly entangled, but in some cases where the 
poles had been hurled into a ditch, they were embedded in 
several inches of ice. 

Experience teaches. Wholesale renewal was, of course, 
the order of the day, and, fortunately, although it had to be 
herriedly effected, it was on a system more in accordance 
with the actual requirements, and a more nearly 
to the real necessities of the case. Po - 
sions were employed, and more frequently and carpe 
stayed New wire was used everywhere in place of the ol 
wire half rusted through, and replete with antiquated and 
rusty. joints. Boucherised poles are rapidly dropping out of 
use, and it is interesting to observe that when one of these 
coppered poles was fractured the break was — clean, 
like that of a carrot, while a creosoted pole spli in the 
usual way. | 

It will be obvious that many weeks, and in some cases 


months, elapsed before the wires were joined through, and 


then the work was frequently of a temporary character: For 
a year months afterwards were busy dre 
0 country cutting out tem jo 

and substituting =: nt soldered ones of the orthodox 
type, properly binding the wires to the insulators, straighten- 
ing poles adding struts and stays. The greatest trouble 
and inconvenience was caused by the necessity for’ renéwii 
the poles, which had to be transported long distances, ai 
then to be properly set in position. 

Most of this would have been avoided had the lines béen 
constructed on the basis that the strength of the pole shotil 
be greater than the added stre of the wires sup ‘by 
wires should ail give way 
before any damage is done to the pole. In such a case the 
work of renewal would be comparatively even in bad 
weather, for it must be remembered that holé digging in 
frosty weather and the carriage of heavy poles through deep 
snow, and often along roads remote from railways, are tasks 
of no light nature. Possibly this is another argument 
favouring the use of copper wires, which, for equal conduc- 
tivities, are less than one-fifth the bie or of iron; they are 
also mechanically weaker and more easily run. 


(To be continued, ) 
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| THE “GOOLDEN” MINING MOTOR. 


THE firm of W. T. Goolden & Co. has been engaged in the 
development of the application of electric power to mining 
work for a period extending over the last five years, and were 
the earliest to recognise the difficulties likely to occur in con- 
nection with mining work., One of the principal of these is 
the very rough conditions and dirty situations in which the 
motors have to be used, and a further difficulty in coal mines 
is the danger that occasionally arises from the presence of 


explosive gases. For ordinar even in coal mines, 
it may be safely assumed that the motor will not be working 
normally in an explosive atmosphere, and it is therefore suf- 
ficient to out the arrangement patented some years ago 
by Messrs. Goolden & Co. of enclosing the whole armature 
and brushes in air-tight and dirt-tight coverings. These 
coverings would be sufficient to exclude an explosive mixture 
for many hours, and before such mixture found its way into 
* the neighbourhood of the armature or brushes, the condition 
of the atmosphere would have been noted by the attendant, 
and the current cut off. The annexed cut 2 hes one form of 
“ Goolden ” mining motor, which embodies, besides the com- 
wt enclosing of the armature, various other important 
features. The construction of the armature is unusually 
strong, and the wires. being keyed in every position, and in- 
sulated from the core and from one another by means of mica, 
a constructiontis arrived at which has enabled these machines 


to be used for driving: hauling machinery, subject to great 
vibration and shocks by the use of gearing, thus doing away 
with belts, chains and other forms of. connection, all of 
which have been proved in practice to be unsuitable for 
working ; at all events, in that are in any way portable, 
which should be the case with the bulk of mining work. — 

- » The-enclosure of the armature has been supposed by some 
to be impossible, on the ground of the want of ventilation, 
and in the discussion on mining motors, which took place 
some, two years ago at Sheffield, at the meeting of the 
Mining Institute, several eminent electrical engineers, in- 
eluding Mr. A. Snell, stated that, in their opinion, it was im- 
possible to work a motor thus enclosed. It is sufficient to 
add that: even on: that date Messrs. Goolden were usin 
motors working up to 30 or 40 H.P. with such encl 

_ For cases where it is desired to make a machine absolutely 
safe in an explosure mixture, Messrs. Goolden’s patents also 
cover an arrangement in which the volume of gas enclosed 
in the cover of the brushes in contact with the commutator 
is as small, or less, than that enclosed in an ordinary safety 
lamp, and, therefore, should ignition result, the volume of 
gas compared with the length and cooling surface of the out- 
let is such, that no flame will ap externally. These 
motors are now being widely adapted for use in electric coal 


cutting machinery, electric pumps, electric haulage and rock 


drilling plants, and on a future occasion we hope to illustrate 
and describe some of these applications to practical work. 


THE ELECTRICAL WORKS OF THE | 
NATIONAL ELECTRIC COMPANY 49 
VIENNA. | x io 


[rRom A COBRESPONDENT. | 


As I reported in November last, the Vienna “ile of: the 


- 


_above company were opened on November 14th. Tt. may 


of interest for your readers to learn. fuller details of this 
successful and really magnificent installation. eek 
After a rapid journey through the inner city, the Prate 
Strasse and the Prater itself, along the coal depôts of the 
Northern Railway, we arrive at the so-called Danube Town, 
where the electrical works in question have been erected close 
to the Danube, outside the most densely inhabited partg:of 
the city, that is, in a district where establishments employing 
We stop in front of a building erected in a tasteful ruse 
style. From the spacious court, provided with rails for the 
conveyance of coals, we enter the boiler house, in which thre 
powerful steam pumps first claim our notice. These pam 
serve for feeding the boilers and for supplying condensing 
water. . In the Boiler house itself there are placed six tubular 
boilers, each of 300 horse-power, with their accessory app, 


ratus. . 


In the immediate neighbourhood of the boiler house is the 
engine room. Here there are at present erected a 300 HP. 


vid 
BER 

» 
J 


— 


= 
s mal 
| i 
4 — 
| >= 
J = 
1 = 
= 
== 
= 
= 
- — 
- 


steam engine, with an alternating current dynamo, 9e 
engines of 600 H.P. each, with their accompanying dynaiia 
and three steam engines of 50 H.P. each, with their exeuing 
dynamos. Each steam engine is directly connected. with a 
accompanying dynamo. The foundations for a. third 68 
H.P. steam engine, with an alternating current dynamo, have 
been already completed, and the erection of the mg 
has been begun. The electrical works will therefore opéré 
with the total capacity of about 20,000 glow lamps, bat 
arrangements are made for a successive extension t0 twit 
this capacity. | hi 
The gn? generated in the dynamos will be led wt 
ground to the switchboard, which takes up an entire end wa 
and the half of one of the side walls of the building. On 
this board there runs for its whole length a massive coppét 
rail of such dimensions that it can take up the current pi 
duced in the entire works, i.c., about 40,000. glow lampe 
With this copper rail there are connected by means of DEA 
leads the numerous apparatus for measuring, checking, res 
regulating the current. It will be possible, too, by the 
means to check accurately the current generale 1h 
machinery house and supplied to consumers by simply reading 
off the various apparatus. 
From the switchboard the leads pass off into La | 
They are all underground concentric lead cables, Gags 
iron. One cable leads through Crown Prine? 
Street, a second through the Prater. These two we ail 


at the Prater Strasse, and branch off again into 
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‘of them passes through the Prater Street, Aspern Street, 
me Bridge, and round the entire Ring Street. The 
second passes through the Tabor Street. From the Ring the 


| h off radially, on the one hand, through the main 
= wee inner oy, and, on the other hand, to the 


ifferent districts. 
way a 8,000 lamps have been already connected to the 


‘net, Among the principal buildings thus illuminated are 


rial Court, the palaces of Prince Salm, of Baron 
Oe 7] Baron Springer, the Vienna Club, the Mercantile 
Association, the Carl Theatre, the Agricultural Exchan 
the terminus of the Northern Railway, and numerous 
hotels, and private mansions. 


THE PROGRESS OF ELECTRICAL SCIENCE 
| | 


La Lumière Electrique, in a review of the advance made in 
the theory and practice of electrical science in 1890, remarks 
that although no great discovery, such as would mark an 
epoch in the history of science, was made during the past 
year, yet the various applications of electricity to industrial 
have shown considerable progress. | 

experiments of M. Hertz on electrical undulations 
have been resumed and repeated, but those investigations 
have:not met with the results which might have been hoped 
for, nor has there much progress been made towards a solu- 
tion of the electro-magnetic theory of light, although most 


scientists admit the theory as being correct. _ . 
The researches of, M. Zenger indicate the important part 


played by electricity in,the working of the celestial system, 
ud it-appears not impéssible that this work may result in an 

entirely new theory in which electro-dynamic force is the 

Leaving, however, the domain‘of theory, and considering 
electricity as a particular form of energy, more satisfacto 

been made. With regard to the exact determi- 
nation of the units of electrical measurements, nothing very 
striking has been achieved, but a large amount of useful 
work has been done in this direction, and carried on with 
perseverance, it has resulted in real advantage. — 

The large share of attention latterly given to the employ- 
ment of alternating currents has been naturally accompanied 
by corresponding scientific investigation, and the study of 
transformers has been pursued until there remain but few 
details upon which there can be any hesitation ; the question, 
also, of the employment of motors with alternating currents 
has received its share of attention, and the results have been 
Productive of some very interesting observations. 

A subject of some importance—the charging of accumu- 

lators by means of alternating currents—has, notwithstanding 
a great deal of close investigation and numerous experiments, 
been advanced but little towards solution. 
New Deptford installation is duly praised, and the curious 
“ct mentioned that with alternating currents on concentric 
cables having an eppreciahle capacity, the potential is higher 
at the distant end than at the starting point. 

Asa theoretical determination, Sir W. Thomson has shown, 
the bee regards coils spirally-wound, that the increasing of 
= kness of a conductor does not always diminish the 

wa Resistance opposed to alternating currents ; this total re- 
sistance comprising the resistance of the metal and that due 
to induction. 

_ The rivalry between the advocates of alternating and con- 
pou currents is briefly mentioned, and the merits of the 

0 systems are thus described :— 
teeing currents permit of high-tension currents being 

ustormed to low-tension without the assistance of any 
re apparatus, a valuable attribute as regards electric 


tons afford easy storage, practicable motors, 
der e. | 
tation 8 made of the progress reached in the construc- 
replace a seins, but, it is observed, the attempts to 

by some other metal have not: been very 


The experiments ; 
) in electrol and the study of elec- 
are touched upon. With regard to the former, it is 


remarked that Mr. Gore, by measuring the electromotive 


force of two metals placed in different electrolytes, arrived 


at a method somewhat resembling spectroscopy as employed 


in chemical analysis. | 3 | 
The industrial applications of electrolysis, such as electric 


bleaching, electric tanning, &c., and the obtaining by the 
same means of certain chemical products, are- briefly men- 


tioned. | 
Some observations are made upon the great.increase in 
telephonic communications, and the never ceasing flow of 
invention in the various appliances made use of : ae. 
nograph is described as having received but little atte 
in whatever may have been its success, or, otherwise, 
elsewhere. 
In telegraphy, attention has been chiefly given to the in- 
crease of the working capacity of the lines, and with this 
view many new instruments for rapid transmission have 
i to gen 
tions of eloctricltc An is indicated as being a way 
in the van; more particularly with regard to electric light- 


ing and the use of electrical tramways. As to the latter, it © 


is pointed out ‘that whereas in the United States there is 
scarcely a town which does not possess its electrical railway or 
tramway, it may be said that in Europe this method of pro- 
pulsion is practically non-existent... :. 


‘ j 

i : 
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time, except ¥ 

current is rene consumed. n a current passes th 
nddctor it quidkens the spoëd of one of 

balances, and the difference of speed (registered-on the dials 


difference of 10 beats per ‘hour = 1 B. T, Unit, : 
measurement is;proportional to the current througho 
whole range for which each instrument is constructed. | 

The clockwork is of first-class quality, with “high num- 
bered ” pinions. Both balances are dfyén by one main 
spring, the force of which is equally divided. between them 
by a novel “ differential gear,” and their ronism is 
consequently all but perfect. 

The electrical arrangements consist of two “ compound 
wound ” solenoids, astatically attached to one of the balances, 
and swinging, the one above and the other within, the coils 
of the main conductor, and influenced by the current to 
be measured. 

The principal winding of the swinging solenoids consists 
of fine wire, connected with a fixed resistance coil (by which 
the instrument is calibrated), and coupled across the supply 
terminals. In a 100 ampèremeter these high resistance or 
volt coils, consume about ‘007 ampére on a circuit of 100 
volts. By themselves, however, they would not give :pro- 
pue readings. . For in pendulums and chronometric 

lances, the force required to produce the vibrations is 
proportional to the square of the number of vibrations in a 
given time. If, therefore, « = the normal number of 
vibrations, and b = the number to be added, by the current, 
the force required to produce a will be a’, and to uce 
a + b will be a? +. 2 4 b + b?; the difference (2 4b +. 8) 
being the force to be exerted by the current under measure- 
ment. With the volt coils alone, the force actually exerted 
would be in the ratio 2 ab + b only. Upon each volt coil, 


small proportion of the current 
If correctly calibrated, this small current brings the ratio up 
to 2 a b + 6%. This correction is mathematically perfect, 
and. makes the readings absolutely proportional dvaghont 
any range. 

n meters in which the influence of the current on a 
vibrating pendulum or chronometric balance is the basis of 
measurement, the element of friction is entirely dealt with 
by the force of the clock, which supplies power exactly in 
proportion to the s of vibration. The current under 
measurement has, therefore, no friction to overcome. Hence 


4) 


in the industrial applica- 
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eee register the smallest as accurately as larger 
a timing screws” which are really small weights, and 
when screwed inwards will guicken, and when outwards will 
slacken the speed of the balance. The number of vibrations 
is about 15 per minute. The balance spring instead of being 
coiled'as in a watch, is quite straight, and forms the means 
of suspending the balance, which thus vibrates practically 
without friction. This spring acts by “torsion,” a principle 
familiar to all who have seen “ the 400 day clock.” — | 


right hand balance weighs about 4 Ibs. It contains — 


ine left hand balance and its solenoids are of about the 
same weights as the above so asto vibrate in the same period 


0 


— 


On the left hand side of the block the torsion 


time. 
Although driven by the same main spring, the two balances 


| 
LE 


\ 
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spring carrying balance. is seen 
+; the two balances (on one of which is seen the timing screw) opposite 


‘5; swinging solenoids, s; main conductors in the form of straps at M, and m, m, 


—, and +, mercury cups. On the right of figure, opposite T, is the terminal for 
high resistance circuit; Rr, fixed resistance coil, and — + main terminals. 


‘are. free to move independently. The current .for the volt 


and correcting coils is conveyed from the + terminal to a 
mercury cup placed concentrically with the left hand balance, 
into- which a wire upon and concentric with the balance 
pp After traversing the volt coils it is conveyed u 

the “torsion spring,” and through the fixed resistance co 

to a terminal near the top of the case and thence to the — 
main. The current traversing the “correcting” coils 
returns through the upper mercury cup to the — terminal 
of the instrument. This current is very small, as for 1 


‘ampere on a 160 volt. circuit it has to furnish a magnetic 


force equal to only +gy5vth of that furnished by the volt 
coils. As, however, the turns in the correcting coils are 
much fewer than those in the volt coils, the actual current 
in the former may be (for 1 ampere) somewhat greater than 
in the latter, and it increases in proportion to the current 
consumed. | 
= The denominator of the fraction :3455, is the 2 a b of the 
difference 2 a b + b? mentioned above when the balances 
ay 900 per hour. | 

The following is a summary of the advantages claimed for 
the meters :— 
© 1. Their synchronism is much more accurate than has been 
attained in previous meters acting on the same principle. 
ea Lies À will go for three months without re-winding, even 
whén worked up to their full capacity. < 
They will measure any current small. 


| ne They give proportional readings over a longer range 


than any other mechanical meter extant. h 
. 5. The electrical energy consumed is less than in any other 

existing Watt-meter. | we 
_ 6. The dials register the consumption in plain Board 
Trade units. | Ti 
7. There are no “make and break ” contacts, 


MR. CROOKES'S PRESIDENTAL ADDRESS! 


. By 8S. ALFRED VARLEY. 


ORIGINAL researches, such as those Mr. Crookes has Lo» 
to the world through the medium of his address to 
Society of Electrical Engineers, are full of interest to al 
scientific workers, and especially so to those who have neve 
had the opportunity of traversing similar ground, for 
enable physics to be looked at from a new standpoint, 
consequently they help us to obtain a more comprehensive 
view of physical phenomena. zi 
The subject dealt with by Mr. Crookes is so peculiarly iis 
own, that criticism in any real sense of the term seems toh 
almost out of question, but it is of the very natured 
original research—and this is what constitutes its vali, 
that it suggests néw thoughts tending in the direction® 
new departures—it may be by strengthening, or it’may te 


by. upsetting views previously held. 

” iaaek there Le not been time to do more thatt 
hurriedly glance through the address, it is thought thats 
certain method can be detected, and that general law# lem 
to prevail throughout Mr. Crookes’s experiments, but wit 
they seem at the first glance to teach, does not, in thé Wii 
own case, help him to reconcile to his mind the now prèm 
ing theory of the nature of gaseous matter ; he, himself) Im 
never been able to conceive that it is possible for ges 
molecules to possess within themselves the power to’kesp 
a perpetual bombardment, propelling themselves contina 
against one another as theory assumes, and that’ “whe 
molecules come very near together ” that “they should 


hibit a repulsion varying ent as the fifth of te 
distance between them ”’—the Boltzman view, also, vis, ti 


the molecules do not actually bounce against one ant, 
but merely fly round in two interlocking hyperbolic pt 
does not, in the writer’s opinion, remove the | 
which stand in the way of his acceptance of the theory.” 
It is a sound axiom that the laws of nature are am 
and never vary, and if this'axiom be accepted, then it folle 
as a logical sequence that matter can never be an che 
but matter, that energy must always be energy, 
matter can neither be transmuted into energy nor energie 
A mass of matter is an aggregation of moleciiles; a 
molecules are an aggregation of atoms ; and further, the 
molecules of a mass of matter are held together by the pt 
perty which all matter possesses of attracting matter. 
A block of ice presents facilities for studying the "9 
energy and matter comport themselves in respect @ ir 
another. Energy, from some external source in the font 
heat, can be imparted to ice, and. the’ effect of 
energy with ice is not to raise its temperature, butte we" 
it into liquid water. The liquid condition results 
energy overcoming the force of molecular attraction Æ4 
degree that the molecules become able to move we 
one another, and to be individually acted upon by sd 
After the liquid state has been reached, the tem vil 
the water can, by imparting additional energy to it, be! d 
from 32° Fah. to 212° Fah., under the normal ere I 
our atmosphere, and after this temperature has been % rx 
additional energy separates the molecules apart FE} 
another, producing the gaseous condition. batite 
All masses of matter may be regarded as structures 24 
associated with them more or less energy, the solid ous ve 
results from molecular attraction being the prevailing 
and the gaseous state is brought about when the per 
of energy relatively to the matter it is associated with Ce 
enough to overcome the force of molecular attractipi pr 
may be considered as being examples of a minimum of a 
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associated with a maximum of energy ; and solids, on the 
other hand, may be considered to be examples of matter 
associated with a minimum of energy. ; 
When matter is in the- gaseous state, the molecules are 
very largely under the control of energy, and consequently 
gases | e more of the nature of energy than they do of 
matter, and they may be regarded as a sort of connecting 
| link between matter and energy, which enables us mentally 
+ to see energy, somewhat similarly, but not exactly in the 
: same way as dust in our atmosphere renders the radiation 
+ of energy from the sun ocularly visible. | | 
; . After the gaseous stage of matter has been reached addi- 
ds tional energy can be imparted to it, but in all probability 
there is a limit to which energy can be imparted to gaseous 
matter ; the absolute zero of temperature would be reached 
when the ultimate atoms of matter actually touch one another, 
and the molecules are consequently incapable of further con- 
traction—and the highest degree of temperature theoretically 


he obtainable would result from the temperature TL great 
de enough to break up the moleculés into their individual 
atoms. 
se Now what it is wanted to emphasise is that the molecules 
" of matter, whether they be in the solid, the liquid, or the 
vib gaseous condition, do not lose their distinctive properties, a 
ies molecule of matter is as complete a system as a mass of 
dd matter, and it has precisely the same weight whether it be in 
vale, the gaseous or in the solid state ; and further, weight is the 
poe equivalent of the attraction subsisting between matter and 
wile matter, and therefore a convertible term for the attractive 
LR force it possesses. * 
ile If gaseous matter be confined in an airtight chamber, 
that à placed in a room kept at uniform temperature, the energy 
sth and the matter which together constitute the gas are definite 
5 vk quantities, and there is no power within the gas itself to 
ris increase its energy. | 
revel Now yon yen | to theory the molecules of gas bombard one 
at bu another, and when the molecules approach near together 
rer repulsion is set up ; now we know, as a matter of fact, that 
cap 1 molecules attract one another, and that being so, how is it 
pe pas for them to repel one another? and further, we also 
mere ow that when matter collides with matter a transformation 
it: of energy to a greater or less degree always occurs ; drop a 
of te marble on to a hard stone and ‘it oscillates up and down, 
mi ds sensible heat being developed at each impact, the amplitude 
i of each successive oscillation becoming less than that of 
aa the preceding one. 
bet I seems absolutely impossible for molecules to bombard 
wing one another without parting with energy; the theory 
shod assumes, first, that the molecules rush towards one another, 
+ ti and notwithstanding that there is absolute evidence that 


molecules attract one another, that when they have approached 
nearer to the sphere of mutual attraction a repulsive force 
becomes set up ; and further, the theory assumes that mole- 
cules can jostle against one another without encountering 
friction or expending energy. The writer himself considers 
it would be more rational to assume that gases in a confined 
x exert pressure on the walls of the chamber, much in 
A oups Way as metal springs would, only much more per- 
dime as gaseous springs exert a uniform in every 


on in strai i : 
nes cù straight lines radiating from the centres of the 


AT Set 


What has been said above in respect to the theory of gases 

cae tot pretend to be any more than common rom À reason- 

alts rer bon material observations ; but it is contended 

n in ded premises be sound, the deductions logically 
jum ag from them must also be correct. 

pis bar: — s experiments enable physicists to study the 

peratared and matter under conditions which 

À, be nial nek en researches were not possible ; but the writer 

opdition d for saying that he cannot help thinking that 

en télé. beautiful es of Mr. Crookes—so original as well as so 

from @ which re seem to have enabled him to amend a 

Crookes he po sense. Mr. 

st in . ant matter and wltra-gaseous matter ; 

of matter which is not matter, and, pre- 

ling fos Ys of energy which is not energy. He also talks of 


with additional equivalents of positive ‘or 
it Which they catry abeuk as chip cures 
and he goes on to say : “We are not concerned 


8 


~ 


L - 
Weight is alao the equivalent of the inertia which matter opposes. - 


with the inherent electricity of which we are ignorant—but 
with the extra or ‘ cargo’ » Bela | | 

Now, where rige Crookes obtain the electrical cargo 
with which he loads his atomic ns if there be na ne 
electricians are agreed upon, it is that you can neither ad 
to nor take from the electricity of matter—energy can be 
stored in matter, but, not so electricity, which enters into the 
constitution of matter. PTE 

Certain of our physicists would seem to re the human 
intellect as being trandescendentally higher than mere phy- 
sical nature, and to have become so mentally exalted as‘ to 
have altogether outgrown common sense; such. physicists as 
these would seem to consider mental assumptions;as being 
sounder crutches to lean upon than material observations. 

It may be a low ambition, but the writer has always felt 
that he would prefer to be an honest cabbage or a good 
sound potato, rather than one of those freaks of vegetable 
nature 8o interesting to botanists, but which are poisonous 

to eat, De only flourish in a special temperature and a special 
atmosphere. fee | | 


It is proposed to make ’a few general remarks on Mr. 


Crookes’s experiments, avoiding as much as ible any- 
thing of the nature of criticism. All physical acts involve 
matter and energy, and consequently motion, and wherever 


there is motion there is a transmission of energy, and the — 


experiments of Mr. Crookes are all of them examples of a 
transmission of energy, the energy being supplied by an in- 
duction coil and acting upon the molecules enclosed ‘in the 
more or less exhausted bulbs and tubes. “Ed 

Energy can be transmitted mechanically in two st (M) 
by bodily motion, as is the case when a. bullet is dis 
from a rifle, (2) by molecular transmission of energy, as is 
the case when a billiard ball is propelled against a row of | 


similar balls touching one another, the — 
W 


mitted through all of them to the last one of 
becomes set into bodily motion, the rest of the balls remain- 
ing in a condition of rest. “= i | 


can be transmitted electrically in two. ways, also 
(1) by bodily motion (2) by conduction, as it is $.6., 
atomic transmission as distinguished from molecular trans- | 


mission. We have examples of atomic transmission of 
energy in the case of lightning discharges, electrolysis, and . 
the transmission of energy through dynamo circuite—in a 


lightning discharge the air molecules are broken into 
their constituent atoms, which immediately af be- . 


come aggregated into fresh molecules, precisely the same 
action takes place ae od say, a platina wire is disrupted by a 
powerful Leyden battery discharge, and in the case of ordi- 
nary dynamo transmission the mode of transmission is the 


same, but the energy transmitted is not sufficient to break. 


down the molecular structure as a whole. 


1. 


Suspend a metal ball, 8, fig. 1, by a silk thread between 
the + and —, conductors A and C, and the ball, 8, will 
oscillate between A c, energy being transmitted by bodily 
motion across the air space dividing the + and — con- 
ductors A and c. 

When energy, as in the illustration, fig. 1, is being trans- 
mitted by bodily motion, no magnetism is developed, but 
when it is transmitted by atomic transmission (conduction). 
a: percentage of energy Bus occluded in the conducting 
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chains, and remains occluded during the whole time, es | 


being transmitted ; and magnetism corresponding to suc 
oecluded energy is developed in the conductor. 

Tm certain of the experiments exhibited by Mr. Crookes 
thb:energy is transmitted through the partially exhausted. 
tubes by conduction, and in certain of them by bodily motion. 

‘niin. th ” phenomena, it is considered, energy. is- 
being transmitted bodily and therefore the direction in which 
the:molecules become electrified, or in which current is de- 
veldped through them, may be said to depend upon accidental 
ciicamstances, and there does not seem to be much mystery 

vim the experiment (fig. 9 in Mr. Crookes’s address *), in 
which ‘there:aré two negative poles and two parallel streams 
of molecules-similarly.electrified, Mr. Crookes seems to think 
that they would attract one another ‘ were the velocity of the 


streams of molecules greater than that of light,” similarly — 


as conductors transmitting energy parallelly and in the same 
direction ; the writer is unable to see how a difference of 
speed should determine whether similarly electrified molecules 
repel or attract one another. When energy is transmitted 
bodily, the molecules act similarly as carriers, but in the 
case of conduction, work has to be performed in the con- 
ductor, inertia is encountered at the time the circuit is closed, 
similarly as inertia is encountered in the act of setting up 
bodily motion mechanically, or, to speak more correctly, 
before CET can be transmitted a percentage of + has 
to be occluded, which performs work after, but not before 
the circuit is opened. 
‘Mr. Crookes’s experiments, in the writer’s case, strengthen 
_ certain views he has held for some time, but which he has 
not yet had the opportunity of verifying, and therefore they 
are still to a certain extent speculative, and he does. not 
Le ne to dwell upon them further than he feels he may 
safely go ; the writer arrives at the conclusion that when you 
statically charge a conductor + you impart energy to it, and 
when you charge it — you abstract energy ; but whether this 
adds to the temperature in the one ease, or whether it abstracts 
heat in the other, in the absence of experiment he would not 
like to say, but he believes if brush discharge occurs between 
two fixed conductors, the + conductor would become hotter 
than the — one.t 
If two conducting wires, which form the poles of a power- 
ful voltaic battery, be placed across each other at about an inch. 
or 80 from their extremities, the + wire becomes heated beyond 


the junction to its extreme end, the — wire remaining com- : 


paratively cool ; the + electrode of an arc light is also hotter 

than the — one, and it has always seemed to the writer that 

this observed difference of temperature between the + and 
— deserves study. 

7 nder the heading “ Radiant Matter,” there is an ri- 
ment (fig.f 22) which, so far as the explanation given of the 
mg pr observed, the writer must join issue with, although 
e is aware it may seem rash on his to do so. 

In the experiment referred to, on the top of the partially 
exhausted bulb there is a silver coating, a, of considerable 
surface on the outer side, forming a mirror, which is con- 
nected with the — pole of the induction coil. In the centre 
of the bulb, and also in the focus of the mirror, there is 
. mounted carbon wool, ©, and at the lower end of the bulb 
there is a metallic surface, B, of considerable extent on the 
outside of the bulb, and connected:to the + pole. Now, the 
writer ventures to think the carbon wool would be heated all 
the same, whether the mirror were flat or convex, and the car- 
bon wool would not be heated to so great an extent if the 
poles of the induction coil were reversed ; but if the matter 
in the bulb were radiant, reversing the poles should make no 

ow, the writer’se ation of this very pretty experi- 
ment is that nuns taal through the thin aie of the 
bulb, and the carbon wool forms the + electrode of an elec- 
tric arc, the silver mirror being the — electrode ; the quantit 
of electricity pe through the glass is, of course, exceed- 
ingly minute, but sufficient to heat the wool, and he does not 
think that the existence of radiant matter is demonstrated by 
this experiment. 


* See last week’s Revizew.—Eps. Exxc. Rev. . 
t Some experiments tried by the writer thirteen years ago seemed 
to indicate that the temperature was actually reduced. - 
- See continuation of Mr. Crookes’s paper.—Eps. Eizo. Rev. . 


THE INFLUENCE OF TEMPER ON THE 
ELECTRICAL RESISTANCE OF STEEL, 
A PAPER, by Mons. H. Le Chatelier, on the above subit 


was read on January 5th, at the weekly meeting of the Pury I 
Academy of Science, from which we make the following 


abstract : 


The influence of temper upon the character. of sted 
much greater than has hitherto been Po Not only is 
that character modified as regards internal structure (mechani. 
cally) it is also influenced chemically, and as regards’ its 
electrical resistance, though this latter influence must} 
referred to the condition of its internal structure. = 

The study of these modifications is necessarily rather com 
plicated, as it is difficult to isolate the two orders of pheno: 
mena, the one from the other. | 3 

* Mons. Osmond has investigated the chemical state of sted, 
and has examined the influence exerted by the presencétf 
carbon upon that state. Following in the same lin 
investigation Mons. Le Chatelier now examines the variations 
in the property of electrical resistance. | 

The experiments were made upon wires 2 millimetres in 
diameter, and 100 millimetres in length. “ie 

The following table gives the resistance in ohms, as Wel 
as the value in carbon, of the samples of steel examined, the 
values given being referred to a piece of wire 1 millimep 
long and 1 millimetre in diameter. de à 

(2) 

Resistance . 0250 … .. 

Carbon. . 07485... 0670... 

The wire was heated and the resistance measured fr 
various temperatures. — 
_ An increase in electrical resistance is produced a a certain 
well-defined temperature only: it is sharp and dom 
increase according ‘as the temperature is raised. = «7 

The following table exhibits the mean of the tempersn 
of temper obtained by re-heating and re-cooling, the { 
sistance being ex in the function of its initial vai 
before tempering. 


CD 


Temperature ,760° «. 745° ... 725°... 795 
Resistance 113 … 118 … 1655 100 
In these experiments it was noticed that. fragility is deve 
loped at the same time as the electric resistance incre, 
and the temperature of temper is about that of the translor 
mation of carbon, namely 730°, 
These results confirm the theory formulated by # | 
Osmond, namely, that tempering has the effect of preserving# 
the ordinary temperature the molecular state of bee 
iron, which normally is only stable at about 730°. They@ hes 
not, however, support the theory that tempering malntallss nec 
portion of the iron in that molecular condition whicl’s 
stabie at about 850°. + 
These ee show further that in soft steel tem 
provided that it does not produce fragility, impedes x 
transformation of the carbon as completely as in the ca 
hard steel. 


BSBSS EEE 


When steel is re-heated, the electric resistance decreas 
a rate which is much ter as the temperature of 
heating is more elevated and its action more 
It seems that for each temperature there exists à Ci 
limiting state which can only be attained in an infinie pend 
of time but which is almost reached in a very short time, 4 
The following table gives the resistances of a SAR 
steel (No. 3) tempered ‘in water at 10° and then 4 
periods of one minute at increasing temperatures. 
ture 10° 120° 205° 310° 385° 450° OW 
Resitance 105 147 129 115 110 107 19 
The results obtained by tempering steel in lite À 
increasing temperatures are, from the point of view o 4 
trical resistance, analogous to those which are - 
tempering at a low temperature and annealing at the? 
perature of the bath. _ Hn 
If the variation of the electrical resistance be follow 
during the tempering it is seen that equilibrium of à 
perature is very rapidly established and the state of = 
remains stationary for a time which varies from a few od 
to several minutes according to the temperature 
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nature of the steel. Annealing commences sharply and con- 
tinues at a rate which rapidly decreases. = | 
‘ments were also made by tempering steel heated 


between 800° and 900° in baths of variable temperature, 


‘ntaining the sample for one minute in the bath, allowin 
it to finish Cooling in the air and then observing its dits 
Mons. Le Chatelier considers that this first series of experi- 
ments shows that the measurement of the electrical resistances 
its of the recognition of he state in which the carbon 


exists in the iron and also enables the observer to estimate the 


portion of it that is transformed in tempered steel. He 
intends to pursue his researches into the mechanical pro- 
perties of steel by this method and will endeavour to formu- 
late some laws. 


PROGRESS OF THE ELECTRICAL 
INDUSTRIES. 


(Continued from page 51). 


Messrs. Austin & MYERS. 


Mr. H. Austin, who started business as a manufacturing 
electrician at Armley, near Leeds, not very many months ago, 
informs us that he has been very successful with his 
“Infant” dynamo, Judicious advertising has brought him 
orders and enquiries, not only from various parts of the 
United Kingdom, but also from France, Holland, Germany, 
Belgium, Italy, "+ Russia, China, Africa, India, America, 
and Australia, His premises have been extended and he has 
taken as À en Mr. Myers, who, by taking a of the 
mechanical department of the business, will enable Mr. Austin 
to devote more attention to the electrical details. 


THE Brieuton Erecrric Ligut COMPANY 


have been struggling against the threatened competition of 
the Corporation of Brighton, and have adopted the bold 
policy of cutting off any consumers who will not sign a three 
years agreement with them. About three-quarters of their 
customers have agreed to this, so it would seem that their 
policy may be successful. | 


CROMPTON aND Co. 


The output of this company in all classes of work has 


been about double what it was the preceding year. The 

viest portion of the work has, of course, been in con- 
nection with central stations, of which we may name the 
Kensington and Knightsbridge, the Notting Hill and the 
Westminster Companies in London ; the Birmingham Electric 
Supply Company ; Northampton, Southampton, Chelmsford, 


and other towns. The company have increased — 


the number of mains laid on the Crompton culvert system, 
until at the present time there is nearly 100 miles either 
In use or ready for use. Messrs. Crompton & Co. ex- 
ecuted a contract for an electric railway for the South- 
end Local , in a remarkably short space of time, 
in the course of last summer. The line has been work- 
118 ever since, and has given very great satisfaction, and 
à. believe, a wey di paying investment for the Local 
ns Great strides have been made in the manufacture of 
san machines, The average of three 200 H.P. machines 
à ny supplied to the Birmingham Company has shown a 
mumercial efficiency reaching 96 per cent., which the firm 
mn is à record of the highest results obtained by any 
2 = The extremely high efficiencies obtained by them 
re bre va are supposed to be principally due to the use of 
j x wisted and compressed copper strand armature con- 
_— À ost of the leading firmsare licensed by Messrs. Cromp- 
| . to use this invention, and in every case they have 
y increased efficiency from the use of it. 

y : we made a great many sets of electrical transmission 

a pumping and haulage in collieries. This compan 
À von. surprised to find that they are able to compete with 
md rere of electrical machinery on their own 
ground, and have sent ont a good many sets | machinery to 


that country, although they have to puy a 45 percent. import 
aie very full of orders. One of the managing directors, 

. Albright, is visiting that country, and hopes to secure 
the lighting of some of the largest towns, as the company 
have already lighted some of the smaller ones. The increasing 
difficulty of obtaining accurate tests of the various materiais 
used in the business, led Mr. Crompton to establish a very 
complete testing laboratory at Kensingten. This is fitted 
with large accumulators, and all kinds of apparatus for the | 
testing of copper and iron, and the efficiency of batteries, 
dynamos, arc lamps, and arc lamp carbons. ae Gent in- 
crease of London work has necessitated the building of a 
factory at Lillie Road, Kensington. These works, which were 
only started in the summer, have been kept fully employed 
up to the present, and appear likely to be so for a long time 
to come. In many cases there are reasons why definite 
information cannot. be.given, but we have indicated suffici- 
ently the variety of work carried on by this firm. Tlins, i 
electrical transmission of er, work has been done at 
Pleasby Colliery, at Southend, at Stanton Iron Works, and 
we hope to see this class of work extend in the near future 
very largely. Electric lighting has been carried out on a 
large scale from various central stations, and a considerable 
number of private installations. 


THE EASTBOURNE ELECTRIC LIGHT COMPANY 
continue to develop their high-tension alternate current 
system of distribution, and, like many other companies, find 
they cannot cope with the demand for light. They are 
putting down another Elwell-Parker 70-kilowatt alternate 
current d o, and another high-pressure locomotive type 
boiler. About 5,000 lamps are in use. The mains, as is 
well known, are all underground, and have given no trouble 
except at some of the joints, which were rubber-covered and 
then coated with gutta-percha. A few bad joints have since 
been vulcanised, and Mr. HL W. Wilkinson, the engineer, 
anticipates no further difficulty. The sliding-scale system is 
about to make way for a uniform charge of tenperice per 
kilowatt hour. \ 


THE EXETER Exzctric LIGHT COMPANY 


has only just begun to su wer. The whole work was 
carried during last Pe Two Mordey 75-kilowatt 
alternators are and two Thomson-Houston 30-light arc 
machines. Two Fowler compound horizontal and two 
Westinghouse 25 horse-power engines are used, with Babcock 
and Willcox boilers. Space is left for two more engines 
and the necessary dynamos. .The wiring is over ‘and 
where it crosses a street a No. 10 wire is arranged 
above to act as a safety guard. The whole is in charge of 
Mr. T. P. Wilmshurst. 


Messrs. HAMMOND AND COMPANY 


are carrying out some very extensive central station work in 
Madrid. They have just completed a central station there 
of the same type as that at West Brompton, but twice as 
large. There is a specially good opening for central station 
work in Spain, for gas is dear. : | 
| J. H. HOLMES AND COMPANY, .” * 
of Newcastle-on-Tyne, have been kept extremely busy 
throughout the year, their output in dynamos ps 4 about 
double that of any previous year.. They have sold d 
that period 152 dynamos having an average output at 
8 of 18,000 watts each, or equal to maintaining, say, 
45,000 glow lamps of 16 C.P. The demand for these 
machines has increased so rapidly that, although the works 
have doubled in size during the year, the firm have been 
obliged to decline some urgent orders. Messrs. J. H. Holmes 
and Co. have, in addition to supplying other electrical engi- 
neers with dynamos, completed 66 installations of electric 
light in mills, factories, residencies, steamships, &c. 
Tue Liverroor, ELECTRIC SUPPLY COMPANY 


have during the last twelve months increased their supply from 
six to ten thousand 16-candle lamps. They have now three 
central stations in operation, and a complete system of under- 
und mains. A continuous supply at 110 volts is kept on 
and night. The electric light is very highly appreciated 

in Liverpool, | : pr 
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PROCEEDINGS OF SOCIETIES. 


The Institution of Electrical Engineers. Thursday, | 
January 15th, 1891. Rene 


_ ADDRESS OF THE PRESIDENT, WILLIAM CROOKES, FRS. 
ELECTRICITY ZN TRANSITU : FROM PLENUM TO 
VACUUM. 


(Continued from page 81.) 


PROPERTIES OF RADIANT MATTER. 
One of the most characteristic attributes of radiant matter— 


whence its name—is that it moves in approximately straight lines, and 
in a direction almost normal to the vatiace ‘0 | the electrode. If we 


keep the induction current passing continuously through a vacuum 
tube in the Ysame Idirection, we can imagine two ways in which the 


Fia. 16.—p = 000068 mm. = w, 


action proceeds; either the supply of gaseous molecules at ithe 
surface of the negative pole must run short, and the phenomena come 
to an end, or the molecules must find some means of getting back. I 
will show you an —- which reveals the molecules in the very 
act of returning. Here is a tube (fg. 14) exhausted to a pressure of 
0001 mm. or 13 M. In the ve e of the tube is a thin glass 
diaphragm, c, pierced with two holes, p and g. At one part of the 


tube a concave pole, a’, is focussed on the upper hole, p, ip : 
diaphragm. Behind the upper hole and in front of the lowes 
are movable vanes, F and G, capable of rotation by the! 


fre 
forced by the negative pole through the upper hole. The exp 
, for itself, showing as forcibly as an experiment can show 
80 far the theory is right. ES 

This view of the ultra-gaseous state of matter is advanced #uae 
as a working hypothesis, which, in the present state of our 
ledge, may be regarded as a necessary help to be retained only solang 
as it proves useful. In experimental research early hypotheses haw: 
necessarily to be modified, or adjusted, or perhaps entirely shes 
doned, in deference to more accurate observations. Dumas 
truly, that hypotheses were like crutches which we throw away wim 
we are able to walk without them. ee 


RADIANT MATTER AND “ RADIANT ELECTRODE 


The most important of these questionings are contained 
of “ Physical Memoirs,” selected and translated from foreign sim 
under the direction of the Physical Society (vol. i., Part 9), 
volume contains two memoirs, one by Hittorff on the “ Condnet 
Electricity in Gasses,” and the other by Puluj on “ Radiant Elsess 
Matter and the So-called Fourth State.” Dr. os à paper CONCERRS 
me most, as the author has set himself vigorously to the tam 
‘opposing my conclusions. A from my desire to keep controyenm 
matter out of an address of this sort, time would not permit. 
discuss the points raised by my critic; I will therefore only obmiee 
in passing that Dr, Puluj has no authority for linking my themea 
a fourth state of matter with the highly transcendental ¢ of 
four dimensional | | 
Reference has y been made to the mistaken supposit 
I have pronounced the thickness of the dark in & ae 
exhausted tube, through which an induction spark is past 
identical with the natural mean free path of the molecules of 2258 
exhaustion. I could quote numerous passages from my WHR 
show that what I meant and said was the mean free path ss 
and modified by the electrification* In this view I am:stpss 
Prof. Schuster,} who in a passage enone below distinctly ads 
molecule may differ from 


the mean free path of an electrifi 
one in its ordinary state. ' 
Th difference between Puluj and me lies in his 


e great 
thatt “the matter which fills the dark space consists of meal | 
detached particles of the electrodes which are charged with static ii 
electricity, and move progressively in a straight direction.” “7 

To thése mechanically detached particles of the electro 
different sizes, often large lumps ”§ Puluj attributes all the pes 
of heat, force and phosphorescence that I from time to time: st 


ibed in my several yes. 1 
Puluj objects energetically to my definition “ Radiant Mais 
then proposes in its stead the misleading term, “ Radiant 2 
Matter.” I say “ misleading,” for while both his and my a 
equally admit the existence of “ Radiant Matter,” he 
hypothesis that the radiant matter is actually the disins 
material of the poles. . | 
Puluj declares that the phenomena I have described in hig 
are produced by his irregularly shaped Elec 
u 


4 


Matter. My contention is that they are produced by Radiant 
of the residual molecules of gas. 1 aE 


* “The thickness of the dark s surrounding the nage’ 
is the measure of the mean length of the path of the gaseous 
cules between successive collisions. The electrified molecu 
en mag from the negative pole with enormous velocity, 

wever, with the degree of exhaustion and intensity of the i 
current.” —(Phil. Trans., Part i., 1879, par. 530). 

“The extra velocity with which the molecules rebound 
excited negative pole keeps back the more slowly moving @ 
which are advancing towards the pole. The conflich.ccpum 
boundary of the dark space, where the luminous margin bears 
to the energy of the discharge.”—(Phil. Trans., Part 1., 1879; 3a 

“ Here, then, we see the induction , pe actually illuminating 
lines of molecular pressure caused by the excitement of the, 


out by others that the extent of the dark space is reall 
greater than the mean free path of the molecules, calculated À 
to the ordinary way. My measurements make it nearly 29 oe 
. This, however, is not in itself a fatal objection; 40035 

ve seen, the mean free path of an ion may be di erent fram DS 

a —_ moving among others.”—Schuster, Proc. Roy, on 


pp. 
“Physical Memoirs,” Part ii., vol. 1., page 244. The pam 
is italicised in the original. 

$ Loc cit., p- 242. 


| 
— |! 
current gas th ough the holes. #4 
On passing the current with the concave pole negative, thé" | 
vanes rotate in such a manner as to prove that at this high exh a 
eam. In recording my investigations on the subject of radian} Maan 
| and the state of gaseous residues in high vacua under ele À 
| strain, I must refer to certain attacks on the views I have propos À 
\ 1 
| Fic. 14.—P = 0001 mm. = 13 x. 4 
| 
| | 
| 
| 
| 
| 7 
| / 4 
| 
| Fic. 15.—P = 0:00068 mm. = 09 x. | 
| 
| N | 
| 2 pole.”—(R. I. Lecture, Friday, April 4th, 1879. mere 
| \\ “The electrically excited negative pole supplies the force 
| which entirely, or partially, changes into a rectilinear pe 4 
+ irregular vibration in all directions.”—Proc. Roy. Soc., 1880;/pme 
. “It is also probable that the absolute velocity of the MORE 
| increased so as to make the mean velocity with which they ame 
negative pole greater than that of ordinary gaseous MOIS | 
Phil. Trans., Part ii., 1881, par. 719.) CE 
+ “ It has been suggested that the extent of the dark Sp | 
eo sents the mean free path of the molecules. . . . It has Deehaae 
| A 


BLECTRICAL REVIEW. 


| case. | 
Let me first deal with the Radiant Electrode 
is. Some metals it is well-known, such 


is of aluminium, . non-volatile. A 

of electrode matter" willbe shot of 
m the silver pole and practically none from 
the aluminium pole; but you see that in each 
ce, ©, 0’, is identical. 


in the centre so that only a narrow 


can pass through, f a 
The exhaustion is 


end of the tube that has been continuously 
rescent light, is free from silver. 


The experiment is too for me to 


that phosphorescenes is independent of the negative 
ectrode. In front 


: 


all these tubes the electrodes, which are of silver, are 
on the outside, the current the body of the 
glass. The first tube contains op ae rarefied and at the 
stratification stage. It is simply ajclosed 8 cylinder, with a coat 
of silver deposited outside“at each end, and exhausted ‘to a pressure 
of}2 mm. The outline} of}the tube-is shown in fig. 17. I passa 
— and, as you see, jthe{stratifications, though faint, are perfectly 
orm 

The next tube, seen in outline in fig. 18, shows the dark space. 
Like the first it is a closed cylinder of glass, with s central indenta- 
tion forming à king of almost di the tube 
into two compartments. pocket, silvered on the airaite, forms a 
hollow glass diaphragm that can be connected | from 
outside, forming the negative pole, a ; 
outwardly silvered, form the 
and you all see the dark space 
is 0076 mm., or 100 x. 


phorescence is an °e8. bulb, shown in 
taining some yttria, a rough 
electrode, B, RS of the tube under 


material; the negative, a, is on the upper part of 4 | 
well the rubies and yttria pry under molecular bombard- 
ure of | | 


pole of the induction coil, 
patch of silver, B, at the top, 
a phosphorescent light, on which 


they find not only that dust, however fine, 
not act like gaseous matter in becoming luminous 


teristic spectrum in an electric discharge, but that it is driven with 
. extraordinary rapidity out of the course of the discharge. 


25, 1891 ic 
| | Were it not that in this case we can turn to | 
. ae evidence I would not mention the | 
ae ject to you. On such an occasion as this cone | 
D | troversial matter must have no place; therefore | 
I content myself, at few | 
4 k novel ax Ye) ments which prove | 
4 | as 8 ver, di. ‘Or DIAUIL 1x ner IL ne 
à negative electrode in a vatuum tube, volatilise 
4 more or less rapidly, coating any object in their | 
, + EP | Pre 17.—P = 20 mm. u depends the well-known method of electrically | 
| preparing small Je. um, however, 
seems exempt from this volatility. Henee, and 
aid, ee for other reasons, it is generally uséd for elec- | 
De al to the “electrode matter,” the more volatile | 
Fr à the metal used the shall be the effect*. 
À Here is a tube . 15, P = 000068 mm., or 
q .. 09 at), with two” negative 4’, so 
\| | ced as to project two luminous ego on the | 
3 { | ) placed as to. project of si tube. Oneeléc UUC 
4 | 
4 | My: 
À | | the Radiant Electrode Matter been active 
Fig. 18.—p = 0076 mm, P = 1000 agent the more intense phosphon would 
i ! A drawing of another experimental piece | 
| of apparatus is shown in fig. 16, A pear- | 
à shaped bulb of German glass has near the small ee nner | | 
É concave negative pole, 4, of pure silver so mm ‘that its | 
inverted image is thrown upon the end of the tube. In | 
4 front of this is a screen of ©, having a small hole | 
4 of oo the silver pole 
3 spot, p, at the far end of the bulb. | 
as in the tube, and the | 
À curren n | for many hours so 
4 as to drive off à certain pot | of the silver electrode, aid upon | 
| examination it is found that the silver has all been deposited in the | 
? . immediate neighbourhood of the whilst the ! + the far | 
| | with phospho- | 
| | repent it- here, I shall | 
; not attempt it, but I have on the table the for examination. | 
| The identity of action of silver and alaminiam in the first case, | 
and the non- of silver in this second in themselves | 
\\ \ | | 
4 WARS ALY matter wholly beyond doubt, ‘The tubes contain no e elec- | 
4 wy ED TAC Li EO trodes with the residual gaseous molecules, and with them I will pro- | 
4 | ceed to give some of the most striking radiant matter experinients | 
| without any inner metallic poles at all. | 
| | 
3 
Fia. 19.—P = 000068 mm. = M. | 
| 
ei) /| The next st re, de ing with more ra fied ; fa that phos- | 
positive 
ecules A shadow of an Object inside DULD CAR alse De projocecm LO LL 
rene “4 opposite wall of À cross | 
| is supported. in the of tie où commecting a 
MORE à small silvered A, on one side of th with the négative 
Je | side of the bulb glows with | 
dent) black shadow of the cress seems | 
om a * In a valuable paper read before the Reyal November | 
iO Be | dust thrown off the surfaec of various electrodes in yaowam tubes, | 
oft v - fn @ gas will | 
20-—p = 000068 mm. = | 
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sharply out out, 


on the screen; if I now pass the current ee 


Pro. = V'UUL mm. = 13%. 


Fic. 23.—P = 0:00068 mm. = 09 a. 


a without 


| carrying vanes transparent mica, 
in such a position outside that the falls 
vanes on one side only. - The bulb is in the lantern, andi 


the wheel rotates rapidly, reversing in direction as I reverse th 


current, 

Here is an an apparatus, fig. 92, which shows that the residualé 
- molécules when ‘brought to a focus uce heat. It consists 
glass tube with a bulb blown at one end and a small bundle of card 
wool, o, fixed in the centre, À fo of 0000078 
mm., or 0'1 x. tive electrode, a, orm 7 oil 
of ie the tat 


You thus have seen that all the old “ radiant matter” effects & be 
produced in tubes containing no metallic electrodes to volatilise "1 
may be suggested that the sides of the tube in contact witht 
outside poles become electrodes in this case, and that particles ot 
glass itself may be torn off and projected across, and so prodnagais 
effects. This is a strong argument, which fortunately can be tem 
by experiment. In the case of this tube (fig. 23, P = 000068 im 
or 0-9 bulb is made of lead blue tinde 
molecular bombardment. Inside 


the completely 
an to be À, I have painted a 
coat: of yttria, so as to in a layer of this earth betweer@ 


glass and the inside of the tu The negative and positive polsss 
silver discs on the outside of the bulb, À being the negative and # fie 
positive pole. If, therefore, particles are torn off and 
across the tube to cause phosphorescence, these particles not be 
particles of glass but of and the spot of phosphorescent} 


1 


C, oh the te side of the bulb will not be the dull bh te 
glass, but golden of tyttria. You see there is SR 
indication ; the 


there evidence Bint «single Particle af striking 
Witnessing these effects I think you agree I am just 

adhering to my theory that the phenomena are cansed@: yam 
radiant matter of the residual gaseous molecules, and certainly Reem 


PHOSPHORESCENCE IN VAOUA. 


I have already pointed out that the molecular motions re d 
visible in a vacuum tube are not the motions of molecules mim 
ordinary condition, but are compounded of these ordinary or ki neti 
motions, and the extra motion due to the electrical impetus, | poe 

ents show that in such tubes a few molecules may e 
more than a hundred times the mean free , with a corresponties 
increased velocity, until they are by collisions. inde 
molecular free path may vary in one and the same tube, ane 
same degree of exhaustion. 

à ies, such as ruby, diamond, emerald, aluming 

a large class of earthy oxides and sulphides, x 
mn tk in vacuum tubes when placed in the path the = 


P 
vacua of atmospheric air, of oxygen, RE carbonic ay 


8 diagram 8 cs 
of a at an intersiil 


osp 
negative A and the position inside the dark space 88 
wy orescence does not occur. The height of the curve represen 
the egree of panne The most decisive effects of phot 
phorescence are reached by making the tube so large that do al 
are outside the dark space, whilst the material submitted to exper 
ment is placed just at the edge of the dark space. 

Hitherto I have spoken only of phosphorescence of substance 
ay under the negative pole. But from numerous 1 
RE orésce in actual contact the negf 

ve po 


This is only a temporary phenomenon, and ceases entirely when 
the exhaustion is pushed to a very high point, The experiment # 


one scarcely possible to exhibit to sn sadience, s0 
myself with describing it. 
pal in the form of a ‘he 
paint of phosphorescent yttria. AG the rarefaction approaches 
0°5 mm. t urface ofthe negative pole, becomes 
- rescent. On continuing the exhaustion this 
diminishes, not only in intensi tn 
as a bright spot in the centre. This fact does not prop 8 
theory, that as the exhaustion gets hig! 
centre of the , and takes place EL 
walls of the tu 
If the exhaustion is further pushed, then at the point where te 
surface of the negative pole ceases to be luminous, the material on the 
positive pole, B, commences to phosphoresce, increasing in intensity 


| 
| 
3, 18 Al OULET COAUNE 16 OLUEL cna © ne IDE, € 
~ "current, and those who are close may ‘see the bright sparks 
raised to incandescence by the impact of the molecular stream). 4 
ER? 
Fic. 22.—r = 0000076 mm. = 0°1 M. 
| space shown by a dotted line, c. The curve, », B, r, showsthetelin, 
| 
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molecules I introduce in the t, 
happening to come within the of influence of 
the positive pole, rush vio . to it and excite 
phosphorescence in yttria, whilst losing their 
negative c 


- Loose AND Erratic 


In the brief time left to me this evening I cannot 
touch upon the mass of experiments made to Sages à 
= result clear, so I will at ence show a piece 

that clearly illustrates cause of 
nce at the positive pole. A drawing of 


[abe chown et Fin, 26. but let me first explain 


the effect I expect to obtain, and then endeavour to 


at each end; D E are two mica screens 
with a phosphorescent pow, having at Fr and G 
other screens with a sm 

only a narrow beam of changed moleoales to pase 


on the screen & in the other limb of the tube. Now 
I push the exhaustion to the highest bps short of 
- non-conduction (0°000076 mm., or 0°1 x.), and the 
henomena Snape a The initial, line of light on p 


a decided phosphorescence is observable entering the 
second screen, E.. This luminosity di to a con- 
‘siderable extent, much more than did. the stream of 
charged molecules observed in the first limb of the 
tube at the lower exhaustion. This is only to be 
inasmuch as those sparse molecules which 


_ have run the gauntlet of the crowd and have been 
mo buffetted round the corner will have 


I must only lightly touch this phenomenon to- 
night; it is a subject of deep interest, and one to 
which I have lately devoted much time. Sy obtained 
. to publish a full account of results recen 

e passage of an induction caren a a high 


the EMF. necessary to force the current through 


: Here is a very striking 
g a dou 


a pair of les, A, B, and a’, B’. One tube contains 
the phosphorescent earth yttria, the other contains 


finely divided carbon. I first connect the yttria 
_ tube, c, to the coil, and place in 1 circuit with 
it a spark gauge. To begin with, this gauge is set 


to a gap of 1 mm. (An E.MF. of 920 520 volts is 


tubes being the same as 
ment ; you now see that "ep ba 
30 mm., equivalent to an E.M.F. of 27,600 
fore the current will pass throughthe tube. The fact 
of whether. the tube contains or 
carbon makes a difference of 21,160 volts in the 
E.M.F. required to cause a 

terminals. 


or the bulbs might 
fluence the results you have just seen. Here 
28) is a ro cylindrical ‘tube of 


cy 
end of the Itube ‘out of the way of the termi- 
nals, which} therefore have phosphorescent glass 


. 


THE TELEGRAPHIO JOURNAL AMD | {11 
| 
q | - - until the tube refuses to conduct, its greatest 
eg ee just short of this ET of exhaus- | 
| tion. _ le explanation is the t | 
| 
| SUUW LUE CAL 
ao | ac B is a (J-shaped tube with i A and B 
: | Fic. 24.—P = 025 mm. = 330°0 w. | 
: 6 mm. or 100 m., and you see how sharp and 
differently to the orderly procession © moleeules at 
| more moderate exhaustion. | 
| Fia. 25. | 
| 
| pete = 007 on SO | material of the tube or the substance enclosed with- | 
| vd Oe am 1000 x. init. Given the same degree of exhaustion, and the 
| same distance between the terminals inside the tube, 
tube joined by a narrow open channel and therefore 
‘ ! in the same state of exhaustion through- out (P = 
| 
nécessary to~strike across 1 mm. of air; therefore 
| the difference of potential at the terminals inside | 
the yttra tube is 920 volts, and this you perceive is | 
not sufficient to force the current or y es tube). | 
I now gradually open the gauge until tential | 
LUE DS tes | of the inner terminals has risen to a point high 
| | 4 The qe at 7 mm. equal to an E.M.F. of 6,440 
: :* volts. I next attach the coil wires to the tube, p, 
| containing the exhaustion in the 
4. F-446 One other experiment I would like to show in | 
… further illustration of. this resistance. The idea sug- | 
rial 
| in- | 
| fig. 
= nt 
; it 
; also contains a shorter cylinder of glass, ©, ©, brightly 
| silvered inside. The internal ressure is 0"00068 mm., | 
| | | | 
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around thera. I turn on the and find that the E.M.F. necessary 


to force the current through, now that the terminals are ima phos- ~~ 


phorescent chamber, is 1,380 volts. . I slide ‘the cylinder down to the 
end of the tube so as to inclose the térmitials in a metallic silver 
. chamber, and you see the E.M.F. necessary to pass the current rises 


mian glass phosphoresces very well. It appears that the greater the 
phosphorescing power of the substance surrounding the poles so much 


the easier does the induction spark pass. Surround the polés with — 


Bohemian. glass or 
electricity—and the induction passes ea 

surround the terminals with a non-phosphorescent conductor the ‘cur- 
* rent refuses to pass. 


Occasions PHOSPHORESCENCE ? 


I should like to interest you in a question that has exercised my 
mind for some time past. What is it that occasions the phos- 
of yttria and other bodies in. vacuo under molecular 
| bardment ? | 

- So far I have found this phosphorescence to be an attribute of non- 
conductors only. We know that in the act cf phosphorescence the 
molecules of yttria are in a state of intense vibration. Each molecule 
_ may be viewed as the radiating centre of the entire bundle cf rays, 

which, when decomposed by the prism, displays a discontinuous 

. We may also suppose that the residual atoms cf gas 

d with negative electricity give off their electricity cn cc ming 

in collision with a phosphorescent body and on their return take up 
a fresh charge. | 

THE ELECTROLYSIS HyPo1HESIs. 


There is a certain amount of evidence in favour of an electrolytic 
_ hypothesis cf the passage of electricity through rarefied gases. is 
_ has been ably advocated by Prof, Schuster in the Bakerian lecture 
before the Royal Society, March 20th, 1890." 

A molecule of hydrogen gas, for instance, may be made up of one 
group of atoms of hy n having an equivalent of negative elec- 
.. tricity inherent in it, and one group of atoms having an equivalent 
of apres electricity bound up with it. These atoms are also charged 
_. with additional equivalents of positive or negative electricity, which 
| er | carry about as a ship carries its cargo. 

with the inherent electricity—of which we are ignorant—but with 
the extra or “ cargo” charge. Let us imagine a molecule of hydrogen 
near the face of the negative pole in a vacuum tube. I turn -on the 
current, and the atoms of the hydrogen molecule are dragged apart. 
The positive atom is attracted to the negative pole, where the violence 
_ of impact, or the discharge cf electricity, renders it apparent. with 

evolution of light. The internal luminous layer, which is closely 
adjacent to the negative electrode, is dué, therefore, to the positive 
atoms rushing to the negative pole, and not, like the glow round the 
‘edge of the dark space, to the negative atoms‘projected from it. The 
_ negative atom, on the other hand, is-driven violently from the nega- 

' tive pole, in virtue cf the mutual repulsion existing between any two 
_ bodies similarly electrified, with a velocity varying with the 
_ intensity of the electrification and the degree of the vacuum; 


yttria—two phosphorescent non-conductors cf 


the more perfect the vacuum the greater the velocity, the 


atoms flying outwards in straight lines until they meet with an 
obstacle. Such an obstacle may be a procession of positively charged 
atoms from the positive pole; in this case the two kinds of atoms 
mutually discharge each other’s cargoes with a display of light. This 
phenomenon occurs at the margin of the dark space when the vacuum 
is only moderate. Or the obstacle may be produced by the vacuum 
_ being so high that the atoms of gas present are too few to form a 
. continuous procession. (Why a high vacuum should be non-con- 
ductive does not clearly appear, but the fact itself is beyons*goubt ; 
it is probably connected with the inability cf. electrified‘ atgms-to 
leave the poles.) Or again, the obstacle may be a phosphorescent 
. body like yttria. In this case the negatively te atoms deliver 
up their charge of electricity to the yttria, which is so constituted— 


® Roy. Soc. Proc.,-xlvii., 526. 


29. 
0°00068 mm. = 09m 


Pia 28.—Silver cylinder off poles, E.M.F. — 1,380 velts. 
Silver cylinder round poles, E.M.F. = 6,440 volts 


‘perhaps after the manner of a Hertz resonater—that its atoms ¢ 


easily; immediately I. 


We are not concerned ~ 


and discharge, vibrating about 550 billion times ima second;-and pro. 
ducing. waves in the ether of the length, approximately, of 5-74 ten. 
millionths of a millimetre, and cccasicning in the -eye the effect ct 


| _ Citron light. 
to 6,440 volts. Metallic silver does not phosphoresce, whilst: Bôhe- _:. 


We are not under the necessity of supposing that this number cf 


hydregen atoms are‘driven against the .yttria in the second, a] 
even at a high vacuum there. are quite enough atoms left in the by}; 


to keep up such a-supply. All that is needed is that a succession of 


shocks, nct necessarily rhythmical, may: strike the yttria at frequencies 
which will set up such a number of vibrations, just as a series of slow 


~ impacts on a gong causes it to emit' sound waves of muich greater 


frequency. | - | 

. In a low vacuum only very few atoms can run the gauntlet 

the crowd ¢f,inrushing atoms, and those few which succeed jg 
reaching the yttria arrive with much reduced velocity, and so faint 
‘is the phosphorescence they set up that it is completely obscured® by 
the brighter phcsphorescence c 

beccmes higher, more and more atoms find their way across, and 
their speed being at the same time accelerated, the ph 


__beccmes intensified. At a good vacuum most cf the atoms hit th 


yttria, their velocity is increased, and the rhythmical excitation 
reaches its maximum. | 
THE DARK SPACE IN MERCURY VAPOUR. 


In applying the electrolytic hypothesis, I have used for illustration 


_sake the gaseous residue of hydrogen, which is known as a diatomic 


gas. . I have found, however, the phenomena of the dark spate, &, 
to cecur in the vapour cf mercury, which is a monatomic gas. Thisim- 
portant result induced me to patiently investigate this subject, and the 
result of one experiment is before you, fig. 29. The tube is furnished 
with aluminium terminals, and is so arranged that the’ induction 
spark can be kept ps during exhaustion to drive off ovcluded 
gases. When at the highest attainable vacuum, the .tube-i$ filled 
with pure mercury by simply raising a reservoir. On applying hest 
the entire contents of the tube are boiled away and pass down th 
fall tubes of the pump, exhaustion going on at the same time. Whe 
the whole cf the mercury has thus-been boiled away in vaeuo, except 
a little condensed at the upper part of the tube, the results ® 
passing the spark are as follows :—when the tube is cold the indw 
tion current refuses to pass; on gently heating with a gas bume 
the current passes and the dark space is distinctly visible: Cm 
tinuing the heat so as to volatilise the of mercury condensed of 
the sides, the whole tube becomes filled with a green phosphorescent 
light, the dark space gets smaller and smaller, and ultimately the 
negative pole becomes covered with a luminous glow. On allowing 
the tube to cocl, the same phenomena ensue in inverse order. The 


luminous halo Fe qques showing the dark space between it andthe 4 


pole, and this dark space gtadually grows larger as the tube becomes 
cooler. . The mercury again condenses on the side of the tube, th 
green phosphorescence grows paler and paler, until ‘at last the indne 
tien spark from the large coil refuses to pass. 

At first sight this result appears fatal to the electrolytic hypothe 
sis, for if the molecule of mercury contains only one atom, how aa 
‘we talk of its separation into positive and negative atoms by the ele 

tric stress? It must be remembered, however, that we are as ye 
ignorant of the absolute mass of the atom of any element. All thi 
can be said is that a molecule of free hydrogen becomes halyedia 
combining chemically with certain other elements, whilst a 

of free mercury does not suffer division on yielding any known cm 
pound of mercury ; the physical atoms in the one behave as two 
rate groups, and those in the other as one undivided group. Tt} 
been agreed by chemists, for simplicity’s sake and for facilitating 
chemical calculations, to reduce the units to the lowest term, a 
sistent with the avoidance cf fractions; we therefore say that th 
atoms in a molecule cf free hydrogen act in chemistry as two sep 
rate groups, each of a minimum relative weight cf 1, whilst those 
a mclecule of free mercury act as one undivided group cf the relative 
weight, 200. But to what number of atoms the 1 and 200 correspont 
respectively no chemist kuows. 

To.show how intimately chemistry and 

electricity interlock, I may here re 
that one of the latest theories in chemistry 
renders such a division of the molecule 
into groups of electro-positive and elect 
negative atoms necessary for a 
explanation of the genesis of the 
This is so important that I msy be 
excused for digressing a little into ths 
development of theoretical chemistry. 
GENESIS OF THE ELEMENTS. 

It is now generally acknowledged tht 
there are several ranks in the € 
hierarchy, and that besides the well-defiel 
groups of chemical elements, there po 

--underlying. sub-groups. To t 

=" groups has been given the name cf me 
elements. The original genesis atom 
assumes the action of two forms of enemy) 

- working in time and space—one Ope 
-uniformly in accordance with a continues 
fall of temperature, and the other yr 
periodie cycles of ebb and swe, and de 

mately connected with the energy of 


* This faint phosphorescence at & 
vacuum can be rendere visible by te 
electrical phosphoroscope descri® 

lecture at the Royal Institution in 188 


+ 


3 


the residual gas. As the vacuum 


ocean 


. 
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Jesced. into. the “gro 
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L 


wéuld: ‘still overtake the I: 

““glower would obstruct the quicker, and we 

‘should have groupe formed in différent. 
e 


parts of space. . 
“$4 whose form cf energy governing 


. 
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tricity (fig. 30). The centre of this creative 
journey through cé scattered © : 
“seeds or sub-atoms that’ ultimately’ coa~ 
known as 
chemical elements. law {which 
‘governs the motions cf multitudes of men‘ 
‘and women ina busy thoroughfare,I have _ | 
“applied to the atoms cf gas in a vacuum —~ 
‘tube. “At this genetic stage the new born -°" 
atticles vibrating in all directions and’ 
‘with all velocities, the faster moving qe 
s, the 


constituents of each 
‘Homie weight was not in accord with the 
mean rate cf the ‘bulk cf the ‘components’ 
cfthat group, would work to the outside 
‘and’ be thrown: off to find other groups . 


«with, which they were more in harmony. 


f 


2. 


"In time a condition of stability would be > 
- established, and we should have our pre- — 
_ sent series cf chemical elements, each with 
‘a definite atomic weight—definite on 


‘account cf its being the average weight cf 


"» 

‘ 

d 


an enormous number of sub-atoms or meta- 
“elements, each very near to the mean. ~~ 


“The atomic weight of mercury, for inistance 


="ie-¢alled 200, but the atom of mercury, as 
‘, we know it, is assumed to be made up of : 


an enormous number of sub-atoms, each cf _ 
which may vary slightly round the mean ~ 
number 200 as @ centre. 


We are sometimes asked: why, if the © 


elements have been evolved, we never see _ 
“one of them transformed, or in procéss cf” 
: transformation, intoanother ? The question 

is as futile as the cavil that in the organic _ 


… . This atomic scheme postulates 4 to and 
. fro motion cf a form cf energy govern- 


world we never see a horse metamorphosed | 
into a cow. Before copper, ¢.g., can be 
transmuted into gold it would have to be 
carried back to a simpler and more --* 
primitive state of matter, and. then, sg to © 
speak, shunted on to the track which 
leads to gold. 


’ ing the electrical state of the atom. It : | = 


‘ is found that those elements generated as - ~ 
_.they approach the central position are 


from this position are electro-negative. ‘: 
‘Moreover the 


« the element from the central line ; hence 


electro-positive, and those on the retreat 


degree positiveness or: : -: 
negativeness depends on the distance of. 


calling the atom in the mean position - 

electrically neutral, those sub-atoms which 

aré on one side of the mean will be‘charged with positive clectricity, 
and those on the other side of the mean -pcsition will be charged 


_ With negative electricity, the whole atom, being neutral. 


enigma. 


__. This is not a mere hypothesis, but may take the rank of a theory. 
Tt has been rimentally verified as far as possible with so baffling 
ng continued research in’ the laboratory has shown 


+ thatin matter which has responded to every test of an element, there 
_ are minute shades of difference which have.admitted of selection and 
_ resolution into meta-elements, the properties required 


by theory. The earth yttria, which has been of such value in these 
electrical researches as a test af negatively excited atoms, is of no less 
interest in chemistry, having been the first body.in which the existence 


.. of this sub-group of meta-elements was demonstrated. . 


| CONCLUSION: - : 

ak frankly admit I have by no means exhausted the subject which 
y and nightly fills my thoughts. . I have ardently sought for facts 

on which to base my theory. I have struggled with problems which 


_ must be conquered before we can arrive at exact conclusic ne 
_ Sions which, so far as inorganic nature is concerned, can only be reached 


; endeavoured to give Le a foretaste. 


the harmonious interfusion—not confusion—of "our present’ twin 
sciences, electricity and chemistry. Of this interfusion E have just 
In elaborating. the higher 


. physics, the st i 
th 4 q “os of electrical phenomena must take a largé, perhaps 


Mi invaded regions once unknown, but a formidable amount 
work remains to be completed. As we proceed we may look — 


+ siotriolty not only to aid, as it already does, our sense of. hearing, 
Science en and develop other powers of tion. 


delusions and impostures. It has discarded magic, alchemy, and 


‘ astrology. And certain pseudo-applications of electricity, with which 


Le] 


Cf elemental discovery. 


rt rom Institution is little concerned, in their turn will pass into 
There is no occasion to be disheartened at the apparent slow pace 
aan al dis . The Vy pe declare that if Roger Bacon 

re-visit “the glimpses cf the moon” he would shake his head 


; de we have got no further, that we are still in a-haze as to the 
ion of atoms. As for myself I hold the firm convicticn that 


_ mysteries such as now can scarcely be conceived: 


Untagging research will be rewarded by. an insight into natural 
Hficuitiés, said a 
told statesman, are things to be overcome, and to my thinking 


“lence should disdain the notion of finality. There is no stopping 


were shown tothe mecting. . . 


Fic. 20. | 


- half way, and we are resistlessly driven to ceaseless inquiry by th° 


spirit “ that impels all thinking things, all objects of all thought; and 
rolls through all things.” | PS 


- 


Physical Society, January 16th, 1891. 


CA (Prof. W. E. Ayrton, F.R.S., President, in the Chair) +. 
' Tue thanks of the meeting were unanimously accorded to the 


Maxwell Memorial Committee for presenting to the Society a copy 


‘of Maxwell's “ Scientific Papers.” 


_ Prof. G. M. Minouin, M.A., read a paper on “ Photo-Electricity.”* 
His experiments on the subject were commenced in 1877, in attempt- 
ing to produce a photographic image of a distant object. The result 
sought for has not hitherto been obtained, but the experiments have 
led to the discovery of many interesting phenomena. Some of these 


Electric. currents are produced by the action of dight on silver 
plates coated with collodion or gelatine emulsions of bromide, 
chloride, iodide, and other silver salts, or with eosine, fluorescine, and 


and one plate illuminated whilst the other is screened. The - 
tions of the currents depend on the materials employed, and the blue 


"other aniline dyes, when the plates are immersed in a suitable liquid, 
direc 


‘end of the spectrum is most effective. Currents have a photographic 
effect on the y and this action is strictly confined to the parts 
through which the current has passed. 


Comparatively strong currents were obtained from plates coated 


- with eosine and gelatine. . A curious reversal was observed.with some 


emerged from its childish days. It has shed many © 


- 


- positive, and, after a time, becamé ne | 
parts 6f a plate (some portions of whiclr iad been previbusly exposed) 


cells, the exposed plate first béing positive to the screened one, and 
almost immediately afterwards became negative. On shutting off the 


light a transient increase of current resulted, and afterwards disap- 


peared gradually. M.Becquerel, who has studied the action of silver 
plates coated with ‘bromide; &c.; concludes that the nature of the 
exposed plate oom ngs or negative) depends on the thickness 
of thé surface layer. e electromotive force of such cells rarely 
exceeds th of a volt.: 

- Uncleaned ‘tinfoil plates in commor ‘tap water give a current when 
one is exposed to light and the other screened. Cleaning the plates 
destroys the effcct. Iw nearly every case the ox ‘plate was first 
ive, and by exposing various 


* See special article on page 124. 


= | | 
= | 
|_| | 
| 
| | | 
| 
| 
| | 
= | 
| 
| | 
| 
| 
| 
| 
| | 
| 
| 
| 
3 | 
| | 
| 
| 
| | 
| 
| 
| 
| 


114 ELECTRICAL REVIEW. 


[January 23, 1891, 


the currents could be varied in direction at will These peculiarities 
may explain the known: divergence of tin from Volta’s law. The 

henomena have also been studied by aid of the electrometer. - Tin- 
foil obtained from tobacco À gt was found to be very sensitive to 
light. One side of such foil is dull and the other bright. By pasting 

ps of it on opposite sides of a glass plate s0 that dissimilar sides 
were outermcst, and immersing them in alcohol, a cell giving an 
E.M.F. cf {th volt, when the dull side was exposed to light, was 
obtained. e addition of any salt to the liquid, with a view to 
diminishing the resistance, invariably reduced the E.M.F. Experi- 
ment showed that the alcohols were by far the best liquids to use 


with tin plates. A process for prcducing very sensitive tin plates 


was described, which a ntly results in the formation cf white 
oxide cf tin on the s cf the foil. With one such plate and 
another insensitive plate, the best results have been obtained by 
immersing them in methyl] alcohol prepared from oil cf winter green. 
From experiments on the variation cf E.M.F. with the intensity 
cf light, it was found that the square cf the E.M.F. is proportional 


to the intensity. 


Some tin cells behave in a very peculiar manner, for it cften 
happens that a good cell will exhibit no E.M.F. after being kept a 
few days. A slight impulse or tap given to the cell or its support 
restores the sensitiveness, another impulse makes the cell insensitive, 
and these effects can be repeated indefinitely. Such cells the author 
calls “ impulsion cells,” and some were exhibited at the meeting. The 
sensiti aye of one of these cells had different properties at its 
two ends, for impulses had no effect on the nature cf the lower end, 
but changed the upper end from positive to negative and vice versa. 
Electro-magnetic impulses, such as produced by sparks, are capable 
of altering cells frcm the insensitive to the sensitive state, but fail 
to produce the reverse effects ; a Hertz cscillator restored the sensi- 
tive state in a cell placed at a distance cf 81 feet away. The 


“ impulsion effects” can be got rid cf by renewing the alcohol cn — 


several successive days. 

During last year the author made some selenium cells by spreading 
the melted substance on metal plates and immersing them in liquids 
together with an uncoated plate. Of the various metals and liquids 
tried, aluminium and acetone gave the best effects. The process cf 
forming these “ seleno-aluminium cells” was described. One of their 
peculiarities is that they are nearly equally sensitive to rays of all 
colours ; and when exposed to strong light may give an E.M.F. cf 
4 to cf a volt; the sensitised being negative. An arrange- 
ment of 50 cells in series, with an electrometer, was exhibited, 
whereby the E.M.F. generated by light falling on the cells could be 
caused to ring a bell, light or extinguish electric lamps, &c. 

_ In conclusion, the author pointed out the possible applications of 
photo-electricity to photometry, tele-photography, and the utilisation 
of solar energy. 

_ At the request cf the President, Prof. Minchin promised to show 
the experiments on February 13th, on which date the discussion on 
er is to take place. 

. F. R. BABRELL, B.A., exhibited and described a lecture- 

room apparatus for determining the acceleration due to gravity. A 


_ number of iron balls are allowed to fall through a certain height in 


such a way that one starts off when its predecessor arrives at its desti- 
nation. From the time occupied by all the balls, the time for one 
can be found, and knowing the distance traversed, “g” can be 
determined. 

The apparatus consists of two electro-magnets joined in series, with 
a battery and key, together with a ball-feeding device. One of the 
magnets is vertically over the key, and serves to catch the balls as 
they emerge from the feeding tube, whilst the cther magnct actuates 
a kind of slide for supplying successive balls. 

When one ball falls on the key it breaks circuit, and thus causes the 
first mentioned magnet to let go its ball. The key then springs up 
again, thus making circuit ; the feeding magnet then supplies another 
ball, which is caught by the holding magnet until the falling ball 
reaches the key, and the operations are repeated. Fairly accurate 
results can be obtained by the apparatus. 

Sir John Conroy’s paper “ On the Change in the Absorption Spec- 
trum of Cobalt Glass by Heat ” was postponed. | 


THE SOUTH KENSINGTON AND PADDING- 
TON SUBWAY RAILWAY. 


ae. AYRTON has addressed the following letter to the editor of the 
imes :— y 
“Your readers will remember that a leading article in your 
columns this year contained the following cogent remark :—‘ The pro- 
. posal which has lately been mooted to carry an underground railway 
into the immediate neighbourhood of the laboratories of South Ken- 
sington, where the most delicate investigations in modern physics are 
constantly being carried on, seems little short of grotesque.’ They 
wil] therefore be interested in hearing that during the past few weeks 
Professor Riicker, F.R.S., and myself have been taking measures to 


ascertain the magnitude of the disturbance that will be caused by the. 


subway railway if it be constructed along the proposed route. _ 
“A description of the details of our iments would be out cf 
pen here, but it may be mentioned that we did not employ any very 
elicate instruments, such as are necessary for physical research, but 


only the ordinary rough apparatus that is in daily use by students in 


a modern physical laboratory. Even such rough apparatus is 
seriously affected by mechanical vibration, and we have n led to 
the conclusion that the earth waves produced by the passage of 1 

weights at high speeds affect measuring apparatus far more seriously 


para 
than the noisy street traffic that rattles the windows of a house. 


current may 


“Tt is oo therefore, to view without alarm the proposition 
to construct a subway for heavy .tramcars.within. a few yards of the 
two important pre laboratories belonging to the Royal 
of Science and t | 
used ‘by considerable numbers of students ; and our alarm is turned 
into dismay when we learn that the Bill which Parliament is to } 


propel their trains electrically. ‘ For every elementary studen 
that hé must never walk about near, even rough galvanometers, else. 
troeters, and other ap 


_ asked to sanction proposes to. grant. powers to’ the new contpany. to 


thosé all-important practical subjects, electricity and magnetism, if 


either his keys or his knife or his watch be in his pocket. Evens 


tyro in the subject will not, then, be supprised at. our observations 
showing that powerful electromotors. on electrically prop tram- 
cars constantly passing within a few yards of a physi laboratory 


- would make even rough electrical measurements impossible. ::" * 


“ Now that the nation is devoting so much attention to the qi 
of technical education, now. that Parliament has sanctioned the 
spending throughout Great Britain of considerable sums for technigsl 
instruction, is it possible that the people will allow the Central In. 
stitution of the City Guilds Institute, a building. that. has cost 
£100,000 to build and equip, and which is the centre of En, 
technical education, to be practically ruined as regards one whe 
branch cf instruction which is participated in by practically every 
single student of that college ? . Le 

“If the Central Institution were a private commercial enterprise 
which would be seriously interfered with by the subway railway, it 
would certainly have a right to equitable compensation. Surely the 
fact that this college was founded and is being supported for the 
public good by the liberality of the city companies does not make its 
claims any the less. Have the promoters of the proposed sche 


scheme 
ever contemplated the amount of compensation that would be . 
demanded if the question of compensation were entertained? To : 


build a new set of laboratories for applied physics elsewhere would 
be a very costly undertaking; and, further, such a solution of the 
difficulty would not meet the requirements of the case, for the time 
consumed in the students going backwards and forwards between s 
physical department at a distance and the laboratories, worksho 


and drawing cffices of the other departments cf the ccllege in x 


tion Rcad would destroy the organised scheme cf instruction w 
is so important a feature of the Central Institution.” =, 


REVIEWS. 


Electric Installations and the oes of Accumulaters. 
rd Sir Davip SALOMONS, Bart. ndon : Whittaker and 
0. 
If proof were required testifying to the popularity of elec- 
vical tisse in our à we have only to go to the publishers 
of electrical literature ; the aggregate sale of such books must 
be enormous. Among the popular “ specialist” books is 
that of Sir David Salomons which has already reached. its 
sixth edition. It has again been revised and somewhat 
enlarged, the new matter, intended for the “ general reader” 
being embodied in the “ introduction.” The opening cha 
is supposed to give the reader a superficial idea, ponchos 1 
“simple ways,” of electric lighting. The definitions, however, 
are not quite so simple as the author intends them to be ; for 


instance : “ Dynamos are of two kinds ; one made to produce. 


a continuous current, and the other an ape | current. 
A continuous current may be compared to a liquid wherein 
waves are continually progressing in one direction. ‘The 
direction towards which these waves are moving: is ten 

the positive direction, and from whence they come, the 


- negative. Positive electricity and negative electricity have 


a variety of phenomena peculiar to each. The alternating 
: regarded as a fluid in which a wave proceeds 
first in one direction and then in the other, see-saw fashion ; 
and in practice these changes of direction take place as fre- 
quently as from 50 to 200 times per second. Instruments 
employed for continuous currents contain iron and permanent 
magnets, but for the alternating the latter must be com- 


pletely: absent, and any iron in their construction 


must be very soft and much sub-divided, or it will become 
extremely hot.” These sentences occur on one page, and there 
are about: 17 
way,” which Sir David has made peculiarly his own. 

main body. of the book is scarcely alteréd from the fifth 
edition, but the supplementary chapter contains much new It 
formation relating to recent improvements in accumulators, g% 
engines, dynamos, motors, switches, instruments, conductors, 
joints and other descriptive matter- not contained in former 
issues. In an “Addendum”. the author replies to a series of 
practical questions which have been put.to him very re 


_ Sir David Salomons, we admit, thoroughly understands 
subjects upon which he treats, but he has a mode of impart 


City Guilds Central Institution, both cf which agé 


paratus used in connection with the. study of 


of similar expressions in the “ me “À 


| 
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ing his knowledge to others which,is not:so lucid as eould be 


wished. The book is beautifully printed and illustrated, and _ 
notwithstanding its literary defects, contains a. vast amount 


of really useful information. 


Rlectrie Transmission of Energy and its Transformation, | 


Sub-division, and Distribution. By -Gispert Kapp. 
London : Whittaker & Co. | 1) 
Scarcely ten months have e since we reviewed, at 

length; the second edition of this useful book, 

. and now we are in posses 

fault we found in March last was the omission of alternating 

current motors from a work especially devoted to the electric 
transmission of power. Considering that the author is prac- 
tically engaged in and fy conversant with alternatin 

current transmission, we feel inclined to c 

wilfal 


in ‘he first instance to the author’s own suggestion and de- 
finition of the expressions “ static characteristic,” “ d, 
characteristic,” and .“ motor characteristic.” The first of 


these expressions refers to the static balance between the 


armature and xg Papas force ; the curve obtain- 
able will represent this condition of working. If we next 
imagine the opposing electromotive force reduced, so that- it 
will no longer ce the electromotive force of the armature, 
but be overpowered: by the latter, with the result that a 


current is prenne we obtain the conditions of a dy- 


namo; mechanical energy is absorbed and electrical energy 
given out. The electrical condition of this worki 

‘in a curve is called the “d ic characteristic.” 
If, thirdly, we increase the opposing electromotive force until 
it overpowers the armature electromotive force, a current will 
be forced through the armature doing work in overcoming 
its electromotive force, the machine will be working as a 
motor, and the characteristic curve thus obtained Mr. Kapp 
designates the “ motor characteristic.” : at! 

“ The dynamic characteristic must always be lower than 
the static characteristic, and the same holds good generally 
for the motor characteristic, but there are cases when the 
motor curve lies above the static curve ;” these the author 

in his own happy style. | 

e only additions of any importance is a reference, with 
explanatory , to a novel transmission plant which 
the author has seen tested in the works of the Allgemeine 
Elektricitaets Gesellschaft at Berlin. It is a self-regulating 
device which allows of extreme variations of load giving con- 
stant motor speed, the only condition to be observed is, that 
the generator is driven at constant speed. It follows. a 
theory, explained in the book, according to which a certain 
relation between the characteristics of the. two- machines 
ensures constant speed of the motor at all loads. The plant 
described consists of a 20 kilowatts generator of the Edison 


type, working with a normal current of about 25 ampères, a 


motor of the same type and leads connecting the two, 
having a resistance of 1-25 ohms. The generator runs at 
1000 and the motor of 800 revolutions per minute. The 
general dimensions of motor and generator differ compara- 
ss | little. The magnet cores of the motor are slightly 
er in diameter than those of the generator, and the 
re is somewhat lighter. The armature cores are alike in 
machines, viz. : 11% inches in diameter, and 12% inches 
ong, but whereas in the generator only five per cent. of the 
space 18 taken up by paper insulation, the space thus taken 
up inthe motor amounts to 25 per cent., in other words, we 
meee there is 20 per cent. less iron in the motor armature. 
a winding of both armatures is the same, and consists of 
180 turns of *657 ohms resistance. Each field magnet core 
a with 553 turns of wire, but the resistance of the 
er in the generator is 1:58 ohms, that of the motor 1°44 
= the reduction in the resistance being due to the 
ry er diameter of the motor magnet cores. In the genera- 
r 18 - a shunt resistance of 20 ohms, arranged across the 

| a of the field coils,. This shunt is a coil of wire 


back on itself re ¥ 
the addition of such a Butea have no self-induction. By 


- Machines can be rectified, and :a 
their characteristics obtained ; is also said to 
mnerease the rapidity with which one machine corresponds to 
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possession ‘of the third. The only serious 


him with 
lect’as long as this void is not filled. ‘The additions . 
in the volume before us are certainly slight ones ; -they refer. - 


the thunder. storms o 


slight error in the design of 
perfect. agreement 


the-other.. If.the load ou the motor be suddenly diminished, 
the current will be as suddenly checked. . By the.adoption of 
the shunt, which: acts as a kind , of . electro-magnetic. damper. 
or dash-pot, the kick from the -magnet is principally taken up 
by the shunt wire, and the machines are thereby able to 
attain quickly their steady. working condition... With the. 
above mentioned exceptions the present .book is practically a 
reprint of last year’s edition. ait 


“The Electric Light at Falmouth,—A high-clasi hotel 
with winter garden and swimming baths, is about to be 
commenced at Trefuses, Falmouth.. All the capital has been 
found by a London syndicate, who have determined, in order 


to make the building as attractive as possible, that it shall. 
be fitted with all modern appliances, and illuminated by the: 


Electrie Lighting at Brighton.—Some sharp differences 
of opinion manifested themselves at the meeting of the 
Brighton Town Council last week, when the General Pur-. 
poses Committee submitted draft objections to the application 
of the Brighton and Hove Electric Light Company, Limited, 
for a provisional order to authorise them to supply electricity © 
within the borough. It was urged that the Council were 
bound to oppose the application, to protect their own rights, 
while another member stigmatised the action of the Com- 
mittee as a “dog in the manger” policy. To this it was 
replied that it was only the hard work of the Committee and 
the sound good sense of the Council that had ‘prevented the 
growth of a monopoly. If there were to be a monopoly a 
hope was expressed that it would be in the hands of the 
Council, like the water. À member remarked that he was 
for competition in a reasonable way, but it would be un- 
reasonable to allow a no st À to come in, and then afterwards 
have to buy them out. Another member expressed the 
opinion that they were making an investment which would 
turn out, if they only supported it as they should do, one cf 
the grandest investments ever made in any town in the 
country. The report and the draft objections were then 
adopted. | 


Electric Lighting at Exeter.—The Town Council has 
adopted the report of the Parliamentary Committee, advising 
that body to put in a formal objection to the. grant- 
ing of a provisional order to the Exeter Electric ight 
Company. In addition the Town Clerk has been instru 
to + 4 such action as he thought fit in order to carry into 
effect the resolution of the Council, with regard to obtaining. 
a provisional order for electric lighting. 


Proposed Electric Light at Dorking.—The Electrical 
Committee has visited several towns where the electric light 
is installed, viéwing the works and collecting information. 
They will visit several more and report. | 


Lightning in Belgium.—From the official returns of 
| rved, and the damages caused by 
pme pd in Belgium, during the years 1884—1888, we 
extract the following :— 
1884. 1885. 1886. 1887. 1888. 
Persons killed sie 16 13 5 7 15 
Houses set on fire ... 28 29 54 17 19 


The Woodward Storage Battery.—We learn that Dr. 
Woodward, the founder of the Woodward Electrical Com- 
pany of Detroit, U.S.A., has arrived in this country with a 
view to establish electrical works in England for the manu- 
facture of the Woodward battery, which is now. made for 
domestic and central station work in various sizes from 100 
ampére hours capacity up to 2,000 ampére hours. One great 
advantage claimed by Dr. Woodward for his new type cylin- 
drical. battery. is that it will stand a much higher rate of 
change and discharge than the guid form of plate, and 
buckling of the cylinders is impossible, ‘LR ip 
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Large Private Electric Light Installation.—The 
Marquis of Londonderry has decided to electrically light ig) oo 
ard, his palatial residence in the county of Durham. No 
Les than 750 incandescent lamps will be employed, and the 
a will comprise steam engines and dynamos of some 100 
.P. in the aggregate. The contract for the installation has 
been with Messrs. Drake and Gorham, who will carry out 
the work under the superintendence of Mr. A. A. Campbell 
Swinton as consultiug engineer. 


The Microphone in Seismic Observations.—We re- 
ae: the following note from Nature of January 1st :— 
e utility of the microphone in observation of earth 
tremors and noises was soon recognised, and, in Italy espe- 
cially, attention has been given to adapting the instrument 
for this use. We learn from the Revista Scientifico-Indus- 
triale that Signor Baratta, finding some defects in a method 
of mechanical registrdtion of the motions of a seismo- 
microphone which he had devised, has substituted a photo- 
raphic 8 with advantage. The device is briefly this : 
The telephone wire is connected with a subterranean micro- 
phone. Before the telephone diaphragm (vertical), and 
connected with its centre by a fine aluminium wire, is a 
short sli 
curved piece at the top, which rests against a small mirror, 
movable about a horizontal axis. This mirror reflects the 
light from a lamp and lens to photographic paper or a ro- 
tated drum. The light is momentarily shut off every quarter 
of an hour by a shutter arrangement, worked electro- 
magnetically by the clockwork: which moves the drum. 


Boult’s Comprehensive Wire Table.—However useful 
the tables hitherto published relating to the properties of 
copper conductors may have been found by electrical engi- 
neers, there has been always the drawback that they have only 
been ada for use in the country whose standard has been 
used. . Wilfrid 8. Boult has compiled a table in which 
will be found particulars of some 452 copper wires, varying 
in diameter from 2°26 inches to ‘001 inch. It includes data 


pertaining not only to the two English gauges, but also to | 


the American Brown and Sharpe and the metric gauges. All 
are arranged in consecutive order, and the particulars of the 
different gauges are worked out on the same basis. The 
resistances are calculated from Matthiessien’s standard at a 
* conductivity of 98 per cent. The figures published by Mr. 
A. E. Kennelly in regard to the heating of insulated and 
. bare conductors have, by permission, been incorporated in 
the table in their proper place. These figures will prove 
extremely useful, and are practically, for rise of temperature 
with normal current, at one with the limit set forth by the 
Institution of Electrical Engineers. As one page is devoted 
to only nine wires, and the figures are arranged in vertical 
columns with a description at each end of the page, it will 
be seen that any particulars can be found with a minimum 
of labour and with the remotest chance of reading incor- 
rectly. We can cordially recommend this book as an indis- 
pensable addition to every practical electrician’s library. 


The Troubles of the Westinghouse Company.—A 
Pittsburg telegram states that the probable outcome of the 
troubles of the Westinghouse Electric Manufacturing Com- 
pany is that under the guise of a consolidation company, it 


will be absorbed by its Great Eastern rival, the Thomson- ° 


Houston Company. One thing is considered certain—either 
receivership or consolidation is inevitable for the Westing- 
house Company. 


— 


Legal.—Ordering Tickets by Telephone.—On Thursda 
last week, in the Westminster County Court, the case of Mitchell 
v. Isaacs came before Judge Bayley. The plaintiff sought to 
recover 138. 6d. for a stall ticket for Drury Lane Theatre. 
He alleged that in December, 1889, a message was sent 


through the telephone to send a stall ticket to No. 2, 


Tavistock Square, for Mr. A. Isaacs. The ticket was sent 
and handed to a servant. Defendant denied that he had 
ordered the ticket, and said it must have been a joke of some 
one’s. He had never had the ticket. His Honour gave 
judgment for the defendant with costs. , | 


of the same metal, fixed below, and having a 


The London-Paris Telephone.—The cold weather has: 
delayed the progress of this enterprise, and the service will 
consequently not be begun until the 1stof March. The 15th 
February is the date fixed for the ‘submersion of the cable, 
and the official trials will last until the end of the month, 
The tariff has been fixed at 10 fr. for three minutes’ use of 
the telephone. It is said that the new telephone will be 
formally inaugurated by Queen Victoria and M. Carnot, who 
will exchange greetings over its wires. | | 


Sparkless Electro-Magnets.— /ndustries says :—“ Among 
the points of interest in Prof. S. Thompson's 
Cantor Lectures on ‘ Electro-Magnets,” is a discussion of 
sparkless electro-magnets. Among these he mentions the 
or differential, electro-magnet. This, we. 
believe, was invented by Dr. Thompson himself, but the 
theory given seems inaccurate. According to the learned. 
lecturer, there is no spark on making the circuit, because the’ 
magnet is magnetised already, and none on breaking, becante 
there is then no magnetism. This is inaccurate, because the 
spark does not depend on the magnetism, but on its rate of 
change. If the current in the second wire were kept con- 
stant, there would be a spark on breaking the first. it is 
the second wire acts as a secondary, and the current in it is 


_ reduced by the increasing magnetisation. If a second single- 


wound magnet were put in this second circuit, so that any 
variation of the current would be qu by its self-indue- 
tion, a spark would be produced on breaking the first circuit, 
A simple and effective way of making a sparkless electro- 
magnet is to put some voltameters, made of lead plates in 


dilute sulphuric acid, in shunt to the break. . These act as 


condensers of enormous capacity, and run down compl 

on short circuit. Prof. Thompson is, apparently, writing an | 
exhaustive historical and practical encyclopædia of electrical 
engineering. The articles on dynamos, transformers, ar. 
lamps, influence machines, telephones, mercury pumps, can : 
batteries, and electro-magnets are now complete. We wait 
for those on primary batteries, permanent magnets, incandes- 
cent — central stations, steam engines, chimney construc- 
tion, boilers, and a few minor subjects,” Laces 


Underground Conduetors.—A recent diplomatic report 
says: “The project of uniting Munich and Berlin by means 
of an underground cable was recently introduced in the 
Bavarian Legislature. All that is necessary is the laying of a 
cable to the Bavarian frontier town of Hof, where it would con- 
nect with the Saxon cable to Dresden, which is a continuation 
of the underground telegraph line from Berlin to Dresden. 
In 1876 a test line was laid from Berlin to Halle, a distance 
of 169 kilometres. At the close of 1883, 30,000,000 marks 
had been expended in the development of an extensive under- 
ges telegraphic network. At the close of 1888 the 

mperial Post and Telegraph Department had in operation 
74,740 kilometres of overhead lines with 244,892 kilo- 
metres of wires, and 6,350 kilometres of underground lines 
with 38,019 kilometres of wires.” 


The French West India Cables,—The ss. Westmeath 
was signalled off Portland on January 16th, on her return 
from what appears, by all accounts, to have been a remark- 
ably successful expedition. We learn that in addition tothe 
connecting of inique with Paramaribo, and Mole St. 
Nicolas with Port au Prince, about half of the Cayenne 
Paramaribo, and a considerable portion of the Puerto Plats 
sections, have been laid, the work seems to have been executed. 
most expeditiously, considering that owing to shallow water 
off Paramaribo a considerable length of cable had to be laid 
out of lighters and schooners. We are glad to hear that the 
cables, both electrically and mechanically, are in perfect com 
dition, and that the health of all on board has been excellent. — 


Electric Gala Hiuminations.—On the occasion of the. 
forthcoming celebration of the German Emperor's bir 
there will be 25,000 glow lamps installed for outdoor | 
nations, and they will be arranged in a novel and 
manner. They are to be supplied by the Berliner Blek 


 tricitäts Werke, the office buildings of which company 0% 


the Schiffbauerdam alone will have a display of 6,000 lamps _ 


| 
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- THE TELEGRAPHIC JOURNAL AND 


Elmore’s Patent Copper Depositing Company.—The 
directors have issued invitations to the leading journals to 
‘nenoct their works in operation near Leeds on Tuesday the 
27th inst. This will be the first publie. inspection of the 
Elmore system for the manufacture of ‘copper’ articles ‘by 
electro-deposition, and should be of great interest. — 


The Electro-Harmonic Society.—The next Smoking 
Concert of this Society takes place on Friday evening, the 
80th inst. The vocal element is strong, the instrumental 
scarcely less so, and members may therefore anticipate a very 


The Keys’ Electric Company.—An exhibition, no less 
novel than practical, is that of the Keys’ Electric Company, 
Limited, of 122 and 124, Charing Cross Road, W.C. It 
comprises, among other useful applications, that of electric 
motors to domestic purposes, and on the ground floor of the 
company’s extensive premises may be seen, in daily opera- 
tion, a butter churn, a washing machine, a wringer, a knife 
cleaner, a boot-cleaning machine, a sewing machine, and 
a lathe for metal workers, all worked electrically from one 
common source of supply, which is derived from a gas engine, 
dynamo and accumulators in the building. On the first 
floor, extending over the whole length and breadth of the 
house, have been installed a number of electroliers, many of 
which are of exceptional beauty, containing upwards of 350 


16 candle-power which can be. lit simultaneously, 


illuminating the hall with a splendour seldom witnessed. 
The Keys’ Company is an offshoot of the powerful and well- 
known Allgemeine Electricitäts Gesellschaft, of Berlin 
(formerly German Edison Company), and with such sub- 
stantial ogy - it ought to make its way on this side of 
the Channel. The various productions of this eminently 
successful Continental firm are well worthy of careful study 
of all interested in electric lighting accessories. We hope 
eT some of the numerous novelties at an early oppor- 

ty. | 


_ Electrical Exhibition at St, Paneras.—It is pro 


to hold an exhibition of electrical appliances in the Vestry — 


Hall, St. Pancras. The Stanhope Street station will be com- 
pleted by June next, and many inhabitants of the’ district 
it will serve are already asking for information about terms, 
mode of supply, &c., and with respect to the best and most 
economical mode of fitting up their houses and shops. The 
proposed exhibition will supply this information. It is pro- 
posed that the exhibition held next month. It will be 
open fora week. The expenses will be defrayed by letting 
space to exhibitors, and by a small charge for admission. 


Proposed Electric Railway for New York.—A news 
agency states that a company has been formed at New York, 
with $3,000,000 of capital, to carry out a scheme for con- 
necting New York City, Brooklyn, Jersey City, and Haarlem 
by a tunnel and a service of electric trains. Mr. Austin 

rbin and other very boy À nanciers are promoting the 
scheme, It. is intended to be a practical solution of the 
rapid transit problem, and will extend both sides of New 


=. | a, by connecting Brooklyn and J me City near 


conten Trades’ Section—The London Chamber of 
merce (Incorporated).—A meeting of the Electrical 
el Allied Trades’ Section Committee wilt be held at 
‘ lph House, on Monday next, the 26th inst., at 4 p.m., 
= the following agenda will be submitted :—1, Board of 

e Provisional Orders in regard to Telephones—suggested 
my - cations in, 2. Board of Trade Rules and lations 

Verhead Wires—report of sub-committee. 3. of 

e Forms of Accounts—report of sub-committee on. 4. 
Pua of Trade Electrical Standards Committee—correspon- 
of te Connection with. 5. Pro Exhibition in London 
6. Appliances—letter from Mr. Seymour Wade.. 
lectrical Exhibition—letter from Messrs. W. 
Ph “olden & Company. 7. Automatic Electric Railway 
from Mr. Martin Perls, proposing address. 
Other ee travelling safe as managed at present ?” 8.. 


The Electro-deposition of Copper.—The following 
communication, which came to hand as we were going to 
press, will prove of considerable interest to those who are 
watching the’ development of an electro-deposition process, 
and especially so to those who still pin their faith on the 
utterances of the REVIEW. “ The letter of Mr. Percy R. 
Allen, explaining the difference between the Wilde and 
Elmore processes for the electro-deposition of copper, is in- 
teresting, in that it confirms all the statements made in my 
letter of 28th November ; but neither Mr. Allen or others 
of your correspondents have .given any, information as to the 
cost of articles of elect: ited copper, for industrial 
p as compared with the cost of similar articles of 
mechanically wrought copper. I have already stated in 
substance, what Mr. Allen reiterates, that the principal object 
of Mr. Wilde’s invention was the covering of articles with 
copper, and not the production of copper articles, for the 
g reason that such electro-copper articles cannot be. pro- 
uced, except at a cost largely in excess of. similar articles 
formed of wrought copper; and without any commensurate 
advantage in point of quality. The substitution of 
electro-coppered iron rollers and’ cylinders for solid 
copper effects an economy of more than 95 per cent. of the 
copper formerly employed, so that the additional cost of the 
electro-copper deposited on the iron bears a very small pro- 
portion, to the economy effected. Some idea may be formed 
of the importance of this advance in electro-metallurgy, when 
it is stated that the stock of rollers held by many calico- 
printing. firms veined 20400 to for the 
Co one, without the cost of the engraving. Operating 
ms à scale, it has been found that articles of electro- 
deposited copper cannot be produced in cylindrical and 
circular forms for industrial purposes at less than double the 
cost of similar articles of mechanically-wrought copper. It 
is extremely fallacious to assume that the cost of electrically- 
refined copper can be taken as a basis of the cost of producing 
cylindrical and circular articles in electro-copper, as the elec- 
trolytic conditions and the disposition of the electrodes are 
necessarily different in the two cases. Messrs. Elkington 
and Company,the inventors of the electro-refining process, 
attem some years ago to utilise their process in the pro- 
duction of tubes and other articles, but soon found it to be 
impracticable. To those who are practically engaged in the 
electro-deposition of copper, there is something ludicrous in 
the notion of submitting the miscellaneous objects specified 
by Mr. Allen to the mechanical — of burnishing 
during the process of deposition. The burnishing process 
might be useful for the production of a specimen for an in- 
ternational exhibition, or to swear by in a court of law on the 
sufficiency of the patent specification, but it is not likely to 
enter into the regular practice of electro-metallurgy. The 
statements now made as to the greater cost of electro-deposited 
copper will no doubt be challenged, from the fact that electro- 
copper tubes are now being offered to users at the same price 
as ordinary solid drawn tubes. Those who have followed 
closely the progress of the electric lighting industry, will re- 
member with what confidence it was stated that the new 
illuminant was’-cheaper than gaslight, and how large con- 
tracts were entered into for lengthened periods for electric 
lighting at the same price as gas, and with what disastrous 
results to the companies engaged therein. History would 
appear to be in a fair way of repeating itself in the metal- 
lurgical applications of electricity. It is difficult to distin- 
guish gas from incandescent electric light, and equally difficult 
to distinguish electro deposited from mechanically wrought 
copper.’ There is, therefore, nothing to hinder large ship- 
ments of wrought copper being palmed off upon confiding 
Britons, for electro copper, just as some foreign wines, innocent 
of the juicé of the grape, have become regular articles of com- 
merce. The connection of M Sécretan with the electro- 
depositing industry, re in your issue of the 16th inst., 
and mention of the Société des Metaux is ominous, and 
suggests a new feature of commercial enterprise in copper 
which it may become necessary to deal with hereafter.— 


The Smoke Nuisance at Woking.—The Woking Ele- 
tric Supply Company is now burning Welsh steam coal, so as 
to abolish the nuisance caused by the smoke from their — 


chimneys. 


| 
| 
| 
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Another Post Office Scandal.—A well-known electrical 
firm in the country sent a brace of pheasants to one of the 
engineers of a London company by parcels post. Not being 
delivered, a claim of 10s. was made for them, and in response 
to this the following reply was received :— 

G.P.0., January 20th, 1891. 
- Gentlemen,—Referring to your application of the-8th inst., I 
request you will be good enough to inform me whether the pheasants 
sent to Mr. ——— were two e birds, or male and female. 
I am, Gentlemen, your obedient servant, 


S. H. BLACKWOOD, Secretary. 


If we had not seen the official reply, we should have had 
serious doubts as to whether the writer was of the masculine 
gender or simply an old lady, but the signature put our 
mind at ease on this score ; but in strictly proper circles will 
it not_be deemed simply scandalous that the employés of the 
Post Office have nothing better to do than to examine and 
decide upon the sexes of the birds entrusted to their care ? 
But perhaps it is only a method of identification, after all. 


- Elieson’s Electricity Meter.—From the illustration the 
construction and principle will be readily comprehended. A 
is a closed vessel containing acidulated water to be decom- 
posed.- B and C are electrodes placed in the vessel, and con- 
nected with the main conductors carrying the current to be 
measured. D is a tube open at both ends, and inserted 
through the cover of the vessel, a. The lower end of this 
tube extends near to the bottom of the vessel, a, while the 
upper end of the tube reaches, as shown, some distance above 
the top of the vessel. E is‘a siphon which serves to maintain 
the level of the liquid in the closed vessel at its normal 


height. Fis a supply tank kept filled by the action of a 
trap. H is a tube communicating with any suitable gas meter. 
As the current flows through the liquid in the vessel, a, a 
portion of the liquid, depending upon the quantity of the 
current, will be decomposed. The gas liberated collects in 
the upper part of the vessel until the bottom of the tube, H, 
becomes exposed. The collected gas now escapes into the 
meter under the pressure of the column of liquid in the tube, 
D, and the liquid in a resuming its normal level, again closes 
tube H. This action is repeated again and again, the 
quantity of gas generated indicating the quantity of current 
passed through vessel À. 


The Royal Society.—Mr. H. Wilde, F.R.S., was to read 


last night a paper “On the Unsymmetrical Distribution of 
Terrestrial Magnetism. 


Important Reductions in International Telegraph 
Rates.—M. Jules Roche has just signed a measure a 
ne the telegraph rates drawn agreed to at the Paris 
nternational Telegraphic Congress on June 21st last, and 
— arrangements come to with Germany, Belgium, 
uxembourg, Holland, Russia and Switzerland. These 
arrangements offer great advantages to the public, the tele- 
ee rates being reduced as follows by this measure :—For 

ussia, from 50 c. to 40 c. ; for Germany, from 20 c. to 
15 c.; for Sweden, from 35 c. to 80 c.; for Belgium and 
Switzerland, from 15 c. to 124 c.; for Holland, from 20 c. 
to 165 c.; for Luxembourg, from 124 c. to 10 c.; for 
Austria-Hungary, from 25 c. to 20 c.; for Senegal, from 
2 fr. 50 c. to 1fr. 50c. Compound words will count as 
one word, and in addition telegrams will be communicated 
by telephone. Urgent telegrams will have a right of 
priority. Repayment will be obligatory for words not em- 
ployed, and, finally, the international vocabulary will be 
composed of 200,000 words, 


What is Wanted in Darkest Africa.— According to the 
familiar announcement of Messrs. Woodhouse and Rawson 
it is the electric light, but Mrs. Sheldon, the American 
who is about to visit Central Africa to study the domestie 
life of the savage tribes, appears to think differently. This 
lady, whose only companions are to be black women, Arabe 
and a military escort, takes with her a phonograph, with 
which to obtain a permanent record of African voices. 


Electric Lighting Contracts.—A well-known firm of 
electrical engineers write to us on the subject of the unfairness 
of inviting English firms to tender for foreign work when in 
no case is the contract ever given to one of them. This . 
matter, it will be remembered, formed the theme of an article 
in our pages a few weeks since, and our correspondents re- 
mark :— Does not this also appr. to Ireland ? The con- 
tract for Dublin, and also for ingar Asylum, has been, 
or is going to be, placed with the Electrical Engineering 
Company of Ireland, and considering that there are many 
firms, at any rate for Dublin, lower in price than this com- 
pany, it seems as if it is quite useless for an English firm to 
send in a tender for Irish work.” Well! perhaps after all, 
this is only a guid pro quo for the feeling which once held 
es À in this country when advertisements used to end “No . 
Irish need apply.” 


G. Bailey Toms and Co.—This firm has sent us a copy. 
of its new illustrated list of portable railway, locomotives, 
rolling stock, cast iron pipes, columns, &c. Particulars are 
given in it of over two thousand sizes of iron and steel joists, 
channels, angles, tees, fancy sections, &c. | 


The School of Electrical Engineering and Submarine 
Telegraphy.—We are informed that Mr. Léon Drugman, 
M.Inst.E.E., manager of this school, has obtained the consent 
of Sir Samuel Canning, M.Inst.C.E., M.Inst.E.E. ; Messrs, P, 
Herbert Carpenter, D.Sc., F.R.S. ; Gisbert Kapp, M.Inst.C.E, 
M.Inst.E.E.; and Prof. Alex. B. W. Kennedy, FRS, 
M.Inst.C.E., M.Inst.E.E., Vice-President Inst.M.E., to form 
a permanent “Consulting Committee,” who will have the 
control of the teaching of the school. After having had to 
record a month ago the untimely death of Mr. W. Lant 
Carpenter, we can now confidently congratulate the school 
upon having secured the valuable co-operation of professional 
men of such high standing. 


Proposed New Electric Tram-Line.—On Monday, the 
19th inst., the St. Luke’s Vestry, accompanied by Mr. M. C. 
Meaby, the surveyor to the vestry, and Mr. J. W. Ransom, 
the engineer of the North Metropolitan Tramways Company, 
visited the General Electric Power and Traction Com 

electric cars and installation on the Barking Road section of 
the North Metropolitan Tramways Company's system. 
Having made a minute inspection of the many points of 
interest in the working of the cars, the vestry expressed them- 
selves as greatly pleased at all they had seen. The tramway 
company having signified their intention to run electric cars 
from Stamford Hill to Moorgate Street, and as this vestry 
controls that portion of the route which includes Moorgate 
Street, their inspection was on that account most exhaustive. 


Fatal Accident at Southend.—A shocking accident 
occurred at Southend on Sunday night, by which Mrs. Ellen 
Titterton, a resident of Southend, met-her death under very 
distressing circumstances. About half-past seven in 
evening the woman was attempting to get on to the a by 
br of the balcony which surrounds the toll-house, w 
fell through a hole in the floor which is used by Messrs, 
Crompton for connection with the funnel in supply of the 
electric light. The unfortunate woman fell on the pave 
below, a distance of some 20 feet, and was terribly 12} 
her spine being dislocated, and her head very badly 
She was at once conveyed on the police ambulance to the 
Southend Victoria Hospital, but although everything 
was done for her, she died during the early hours of the, 
morning, | | 
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their specialities in fittings, shades, globe carriers, switches, 
cut outs, ceiling roses, and other requirements. The switch 
illustrated is an improvement on the well-known “ ring con- 
tact” switch 


Goer aa 2nd, the smaller space occupied ; 8rd, the 


greater springiness afforded by the long arms as compared 
with the small split rings. tf will be seen that the current 
is carried by the U-shape strip from one terminal piece to 
the other ; this is a special feature of the design, as it avoids 
any possibility of heating. The tension at the contacts is 
by the distance pin between the arms. A flat steel 

spring is fitted to the base to keep the bar in its extreme 
of” position when the circuit is open; the switch may 
accordingly be fixed horizontally or with the handle at top, if 


ill 


The New Peru and Chili Cables.—Advices have been 
received thatithe ss. Silvertown completed on January 15th 
the Chorillos-Iquique section of the Central and South 
American Company’s new cable extension between Chorillos, 
Iquique, and Valparaiso. 


Dynamo Brushes.—A friend writes: “ How would it 
answer to use iron for commutator and brush as well ? The 
friction would be less than with copper, while an even pressure 
free from jumping might be secured by magnetic attraction.” 


Motors for Driving Looms.—Herr Lembcke, manager 


of the Crefeld Weaving School, has experimented with elec- 


tric motors in that establishment, and he finds that they are 


much more suitable for driving domestic weaving looms than 
gas motors. 


Wire Samples.—Mr. W. T. Glover, who recently called 
on us, showed us some excellent specimens of his firm’s vul- 
canised rubber leads, in the form of telephone cables and 
Concentric and other electric light leads. 


Electric Lighting Nuisances.—The residents around 
. Manchester Square station of the Metropolitan Electric 
PP Company are complaining of the nuisance caused by 

machinery, and, in the course of two or three weeks, we 
may expect to see this matter figuring in the Law Courts. 


In these days it is bette : i 
a ys it 1s r to be a lawyer than an electrical 


fre_ehting and Power Installation.—At Neuss, not far 


ar Düsseldorf, an electric light and power installation has 
The Pa Up in à saw mill belonging to Messrs. Wehrhahbn. 
be gre not only lights the mill, but also supplies cur- 
iii a 20-H.P. motor, which is used for lifting into the 
ere by means of chains, &c., the trunks of trees brought 
: er on the Erft canal. The motor performs its work 
notwithstanding the frequent reversals of motion, 
said weight of the loads lifted. The lighting is 
0 be satisfactory, even when the motor is working with 
varying loads, and this is attributed to the “extraordinarily 
Compounding ” of the dynamo. 


tented by Messrs. Drake and Gorham some 
he advantages of the design are :° Ist, the 


such positions are considered more convenient than that 
ustrated. 


ELECTRICAL REVIEW. 
Electrical Accessories Company.—This company has | AN STERED. 
just issued some illustrated sheets, the latest of COMPANIES REGISTERED, 


North Eastern Telephone. Company, Limited.— 
Capital £4,600 in £1 shares. Objects: To adopt an agree- 
ment of 28rd ult. between the Primary Syndicate, Limited, 


and A. H. Cowie. To carry on the business of a telephone, 


telegraph and electric light, heat and power supply company. 
Signatories (with one each) : W. M. p lag George. 
Angus, T.-D. Challoner, E. Fawcus; all of Newcastle-on- 
Tyne ; E. S. Hindmarsh, Gateshead ; J. V. Walton, Wilton, 
Durham ; Jas. Monks, Aden Cottage, Durham.’ The signa- 
tories are to appoint the first directors ; qualification 100 
shares ; the company in general meeting will determine re- 


muneration. The directors of the Primary Syndicate are 
appointed ez officio directors of this company. 
14th inst. by Waterlow Brothers and Layton, Limited, agents 


for H. W. ple, solicitor, Newcastle-on-Tyne. — 


| OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Tubular Frame Waggon Company, Limited (civil, : 


mechanical, and electrical engineers).—The statutory return 
of this company, made up to the 20th October, was filed 31st 
ult... The nominal capital is £200,000, divided into 199,600 
ordinary and 400 founders’ shares of £1 each. The shares 
taken up are 109,100 ordinary and 400 founders’ shares. 
Upon 85,000 shares the full arnount is considered as paid u 
and upon 24,500 the sum of 10s. per share has been called. 
The calls paid amount to £8,500, and’ unpaid to £3,750. 
Offices, 93 and 94, Gracechurch Street, E.C. ool 
Bullers, Limited.—An agreement of 3rd ‘ult. (filed 8th 
ult.), provides for the purchase 
business of Buller, Jobson and Company, Limited, the new 
company to pay and discharge the debts, liabilities and 
obligations of the old company as existing on the 1st August, 
1890, or subsequently rm Ted. | 


sideration of 500 fully 


id preference shares held by him in 
the old com 


y, with interest at 6 per cent. from 1st 


August ; further, the issue to the holders of “A” and “B” 


shares in the old company of fully paid preferenceand ordinary 
shares in this company, to the former, equal to the total amount 
paid up at par on the “ A” shares, and to the latter, equal to 
the amount of 

id, on the “ B ” shares for the three years e ist July 
oz and including the dividend earned as on, and up to, that 
date. One-half the shares so issued are to be preference 
shares, and the other half ordi shares. An agreement of 
4th ult. (filed 8th ult.) confirms the above. | 


Chatham, Rochester, and District Electric Lighting 

Company, Limited.—The annual return of this company, 

made up tothe 13th inst., was filed on the 16th inst. Thenominal 

capital is £50,000, in £5 shares. 2,027 shares are taken UP, 

upon 2,000 of which the full amount has been called, an 

fg the remaining 27 shares £1 per share has been called. 
e calls paid amount to £10,025, and unpaid to £2. 


National Company for the Distribution of Electricity 
by Secondary Generators.—The annual return of this 
company, made up to the 31st ult., was filed on the 10th inst. 
The nominal capital is £500,000, divided into 3,000 pre- 
ferred and 47,000 ordinary shares of £10 each ; 2,669 of the 
former, and 20,000 of the latter, have been taken up. 1,000 
preference and the whole of the ordinary shares are credited 
as fully paid up. sl pe 1,669 preference shares the full 
amount has been called, the calls paid amounting to £17,690, 


The sum of £1,000 has been received upon 100 shares for- 


feited. . 


British Electric Light Company, Limited.—The 
annual return of this company, made up to the 14th inst., 
was filed on the 15th inst. The nominal capital is £100,000, 
in £10 shares. 8,410 shares are taken up, 914 of which 
are considered as ay paid. Upon 7,496 shares the full 
amount has been called and paid. | 


Automatic Electrical . Corporation, Limited.— The 
annual return of this company, made up to the 6th inst., was 


by this company of: the 


The purchase consideration 
is the payment of £5,000 to H. Proctor Ryland, in con- 


the annual dividends ts mt or to be 
ing 3 
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filed on the 10th inst. The nominal capital is £75,000, in 
8,750 shares of £20 éach, the whole of which are taken up 
and are credited as fully paid. 

Planet Electrical Engineering Company, Limited.— 
The annual return of ‘this company, made up to the 29th ut. 
was filed. on the 10th itist. The nomitidl capital is £20,000, 
in £5 shares. 1,277 shares aré taken up, 700 being con- 


sidered as fully paid. Upon the remainder the full amount 
has been called and paid; the total of the calls paid being 
£2885. | | 


Electric Tramcar Syndicate, Limited.—The annual 
return of this company, made up to the 12th inst., was filed 
on the same day. The nominal capital is £20,000, in £10 

_ 1,744 shares are taken up, 1,800 of which are con- 
‘sidered: fully paid. Upon 444 the full amount has 
been ‘the total of the calls paid being £4,076 10s., 
and unpaid £363 10s. | | 

Ecuador Telephone Company, Limited.—The annual 
return of this company; made up te the 18th inst., was filed 
on the 15th inst. e nominal capital is £100,000, in £5 
shares, 5,000 shares are taken up, and the full amount has 
been called and paid thereon. — 


Fareham Electric Light Company, Limited.—An 


a of 15th inst, between this company and the Laing, — 


ton and Down Construction Syndicate, Limited, pro- 
vides for the allotment to the latter of 1,950 fully paid shares 
of £1 each, in consideration of plant, machinery and appa- 
ratus supplied aa per agreement of 30th January, 1890. | 
+. 


CITŸ NOTES. 
‘The National Telephone Company, Limited, 
Tus following notice was issued some days ago :—" In consequence 
of the expiration of one of the company’s master pantents on the 9th 
December, 1690, the directors are of pp that the shareholders 
should be made fully acquainted with their views upon the present 
position and future of the company. They therefore con- 


prospects 
vene a meeting of shareholders, to be held at noon, on Thursday, the 


22nd January, 1891, at the Cannon Street Hotel, Cannon Street, 
London, E.C.” 

In response to this notice a = number of shareholders assembled 
yesterday at the Cannon Street Hotel. The room was inconveniently 
crowded, many shareholders being unable to obtain admission. 

The CHargman (Mr. Frederick Richards Leyland) apologised for 
the inconvenience shareholders were suffering, but it was impossible 
to get a larger room in the hotel, the Great Hall being e . The 
meeting- was not one of their usual assemblies where they were to 


place before the shareholders certain to be passed ; it was 


? 


more in the nature of a conference, which the directors were desirous 


of having, in order to explain the present position of the company, 
now that the first of their master patents had expired. The 
directors thought at first it was their duty to communi- 
as this might have resulted in a division of the shareholders, it 
was better to meet face to face, so that each might have the advan- 
tage of interchanging suggestions. Going into the accounts for the 
past 6 months, ns À up to the 31st October, the er said the 
showed the company’s earnings to be a net profit of £108,170 19s. 11 
This, together with £1,113 9s. 7d. brought forward, made an amount 
of £119,284 4s. 6d. standing to the profit and loss account to 31st 
October. Out of that they pe an interim dividend amounting 
to £62,973; there remained £56,311 which, with the profits that 
| 2.3 the half-year, wee would dis- 
at the ordi meeting. ey wo agree with him 
Eat those results were a very satisfactory advance on the profits of 
the previous year, in which period the revenue amounted to £185,754 ; 
dividing that into two, they would see the average half year’s profits 
were about £92,700 as compared now with £108,000. Last year 
they called up a sum of £260,000 for an issue of 52,000 new ordi 
shares, they recommended that as being a wise plan, and their 
convictions that the new capital would earn as good a profit as the 
old turned out to be ised. (After interruptions caused by share- 
holders on the outside of the door clamouring for admission) the 
chairman, proceeding, said that the result of revenue enabled them 
to pay quite as good a dividend on the larger capital as they had pre- 
viously. This was important in so much as the bi capital ren- 
dered the position of the company still more impregnable. Since the 
new accounts—to October 31st-—had been made, the ratio for the 
two months ending December showed a larger increase. On the 1st of 
January, the date on which the first Master patent expired—although 
the second did not run out until July—they thought it was the 
wisest plan to make a reduction of rates to subscribers. The re- 
sult of that of course was that the revenue was immediately reduced, 
but the reduction would bring in a great number of additional sub- 
scribers. In that way they would recou 
and he ventured to think more quickly was imagined. Looking 
at the indications of au increase, he found that during the last 26 


themselves for their loss, : 


weeks of 1890, they obtained 914 new subscribers ; in the fitst three wiééls 
of this year, owing tothe reduction, they obtained 661; ii ‘hat continued 


if wotild be a com ivély short time before the whole loss cause 
would bé tecoupéd. As hé had said over and over again, the f 


could not li up a 
fresh town, ‘nor put on an additional subscriber, without incraig 
expense. It was unavoidable, so long as they continued the policy 
| msn ing business and covering the ground, a policy which was 

own by the figures to bea good one. Now what had they expended 
on those first six months of capital expenditure? They had expended 
on exchanges, trunk lines, &c., the large sum of £96,970, £45,000 of 
which had been expended in linking wp different towns in the pro. , 
vinces. He would not inflict upoh the éfinreholders the reading of 
the list, but they numbered ditogethe¥ 4b0ût 244. These towns were ~ 
now all linked up, and in commiü#ication with one another. This he 
thought would be the salvatio# 6f the cofhpany, for a competi 
could only give a local service; hé Was to spend enor- 
mous amounts of money as they oe iking all the different 
towns in the kingdom ther. portion of the work | 
on which that £96,000 béen expen was sp and was 
yielding a very satisfactory arid growing revenué, 
they linked two towns togéthiér 


At their meeting a-share- 
holder had M that they should cônfife their extensions 
to the amount they put to the credit of the reserve fund. What 


rts sg of business, but the restricting it to very narrow limits, 
and other people would take Le business they had not the courage 
to venture on. The directors considered very carefully the ques- 
tion whether the additional capital would be best raised by preférénte’ 
shares or debentures, and they had decided on debentures. This would be 
the cheapest way, and would avoid many complications which must 
arise if they issued new preference shares, in consequence of their 
having two classes of preference shares already. Having decided on 
debentures, the directors decided to issue from time to time #: 
much as should be for the p of the company, but 
they would take care that the debentures issued should be of 
a very large sum, so that any subsequent debentures they might ne 
would all rank alike ; indeed, he would suggest that the di | 
should consider the advisability of issuing as large an amount of 
debenture stock as they were authorised to by the articles of 
association, which limited them to a snm not exceeding one- 
half of the capital. These debentures when issued would 
rank as first debentures. The holders of their present £80,000 deben- 
tures would have the option of exchanging them either for cash or new 
debentures. It would be much better for them to be holders of 
debentures in a large stoek which would certainly be quoted on the 
Stock Exchange, and greatly dealt in, than to be holders in a small 
stock for which there was neither sale nor power of purchase. The 
next thing to consider was the repaying to capital account of the 
£97,000 spent up to the 31st October last out of revenue. That must 
be replaced, and they ought to hold in hand a sufficient 
amount to carry them on to the end of this year, so that 
they would not be continuously coming to the shareholders 
ing fresh capital, though fresh capital would have to be raised if the 
business was to go on. They had been considering the matter, and 
thought the =~ mene cea to be about £300,000 or oe The. 
chairmain conclu 5 inviting s tions and remarks 

After remarks from shareholders, | 

Mr. Watson asked what injury was likely to ensue from the expiry 
of the patents, and if the directors were aware of the extent of the 
competition that was likely to arise. 

e CHAIRMAN, replying, said that the first result of the expiry of 
the patents would be that whereas the National Telephone Com 
had } patina had what was practically a monopoly, every 
could now interfere. Their policy, however, had always been to cover 
the ground—to be the man in possession—and though no one could 
foresee the result of their policy, yet the indications were strong that 
the loss in tne first instance by reduction of rate would be recouped by 
additional business. As to competitors at present there were none 
that they new of, excepting one starting in Manchester, then they had 
diicadiy enough to get money, though their capital was only 
Replying to a ae as to whether the new trunk line betweeB 
London and Manchester would turn out profitable, and what the 
reductions in the provincial towns were, ad 

The considered that although the trunk line at pi 
was not much used there had been many inquiries, and he an » 
a good profit on this line. The reductions in the principal towns was 
from £15 to £10. They had not made any reduction in London, #2 
for. a very | gré reason, for while country subscribers only spoke 
within a mile, London subscribers spoke over a very area. 
Expenses in London, too, were much higher. Although man col 
plaints had been made as to the system in London it was chiefly 08 
the ground of inefficiency of service, and not on account of the 
rates. 

Mr. Bren pointed out that a company whose working expense, 
were only 40 per cent., of its income invited opposition, and, in 
opposition already commenced at Manchester. He also 
directors to publish weekly the receipts of the company, 9 ## 
done by railway companies, together with a monthly return of &. 


| | 
sion of _ which _ had had for many years had | beën 
ee an unmixed blessing. Having explained the revenue sidé 
of the | he would turn his attention to the | | 
the whole thing of work, were 80 é ultimate result, 
that they were actively pursuiig their policy and béinging into communi- 
cation all the main centres in the prôvinctés afd connecting towns 
wherever there was a fair Chänoé 6f géttig a suitéble revenue. This, of 
course, involved them im a and which 
would such a mean ot the covering of the ground and the 
| 
| 
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penses as com with receipts. He th the shareholdexs 
as much entitled to the as the | 
Replying, the Cuatkman pointed out that the of work- 
i expenses would be much higher with & lower aud he could 
a see any connection between them and the railway companies. 
Shareholders and the Chairman replied to them. 
The meeting was then concluded by the usual vote of thanks. 


Maxim-Westen Eleetrie Company. 
Musses. Joux Manxs AND JAMES Hopason, the liquidators of the 
above limited company, issued a notice to the share rs, — 
a meeting for the 22nd inst., te consider an near lag seat mere 
the plant, machinery, and stock now at the works, Kings Green. 
In the notice the liquidators re as follows :— . 

“ At the meeting held on the 7th of A last the resolution 
embodied in the company’s notice of July 29th was duly carried, and 
our appointment as liquidators took place. 

. an investigation of the company’s affairs sixty of the largest 

, Which was 


shareholders were invited to a co nce at the 
held on the 26th of August last. A few shareholders only atten 


ded, 
_ when it was pointed out to them that owing to the unfavourable state 


of the machinery market an effort should be made to prevent a forced 
sale, with its proverbial low prices and unsatisfactory results. 

“ At this conference, however, no definite result was arrived at, but 
a suggestion was made that the company should endeavour to affiliate 
with some already existing electric company, or as an alternative, that 
the liquidators should avail themselves of the earliest opportunity of 
selling the property to the best advantage. _ : 

“Upon inquiry the scheme of affiliation was found to be imprac- 
ticable owing to the company’s goods having been out of the market 
for so long a period, and for various other reasons, amongst which 
may be mentioned the rapid growth of the central station system. 
There was therefore no alternative but to await an im nt in 
prices and to open up communications with the ling firms and 
companies in the with a view of realising. Tenders were also 
invited by public advertisement for the purchase of the stock, 
machinery and plant. | 

“Owing to the continued depression in the market most of the 
offers received were of a very disappointing character, but from 
general appearances and taking into the fact that heavy 
items are being daily incurred in respect of rent, taxes, salaries, and 
ing idle, we are of opinion that the share- 

ders would best consult their interests by accepting the highest 
offer without further delay. 


“ We beg to point out that the meeting convened for January 22nd 


is not the meeting specified under section 142, part 4 of ‘the Com- . 
panies Act, 1862, at which a final statement of accounts shall be pre- 
sented; but before exercising our powers as liquidators we 
thought it more satisfactory to lay the position of affairs before the 
shareholders. | 

“ The shareholders will have heard with satisfaction the result of 
the actions ‘ Watt v. The Maxim-Weston Electric Company, Limited,’ 
and ‘The Maxim-Weston Electric Company, Limited, v. Watt,’ upon 
which the liquidators of the old company will doubtless report te 
their shareholders.” | 


_The meeting to consider the proposal contained in the liquidators’ 
circuler, was held yesterday (Thursday) at Winchester House, Old 
Broad Street, under the presidency of Mr. Marks. 

The Chairman explained the object of the meeting, and stated that 
a number of offers had been made to purchase the plant and stock of 


y at the Kingsland works. One of those offers was from . 


the Com 
otion of Mr. ing this offer i 
the Gooding was unanimously accepted 


_ Direct United States Cable Company, Limited. 


The CHAIRMAN said : 
indie for ate said: Gentlemen, you have had the report in your 


have usually done hitherto; while I, follo 
on the many previous Occasions that I have 
me ou, go over the 


new year we are making a new departure in commerce which will 
systems. There is a saying, often a true 
> 8 is 
Seung to say about what has been done during the year past, you 
6 a one, though it has not been so 
as I could wish. I should like, gentlemen, to get back 
= dividends, and the only way that I see to do is to 
Work better, and thereby encourage the further development 
phy between the old world and the new. The money 
y by Atlantic traffic is about the same in 
t was when the tariff was very much higher 
but other companies have come in to compete 
that traffic with us, and the cleverest fellow is most 
the largest share of it. The company I have the honour 


an 
The resolution approving the re 


to represent has done its work wonderfully well, and obtained its fair 
stare of the Atlantic traffie, and so long as the gentlemen at t 
en this side of the table remain here, will be the case. At the same 
time the = is apt to think that “new brooms sweep clean,” and 
we have to contend against the new brooms and to show the valine 
that experience whereby the old broom is able to beat the new ones. 
I will now, gentlemen, consider the accounts. The revenue for the 
half-year ending 3lst September, after deducting out payments, 
amounted to £43,347: the working and other expenses, includi 
income tax, but exclu cost of irs, amounted to £17,556, w 
left us a balance of £25,791 as the net profit of the half-year. “ye 
with £968 brought forward from the last half-year, gives us 9 tetalof 
£26,759. This sum hus been a j as follows: the 
dividend of 3s. 6d. ver share for. the quarter ending the 30th Sep- 
tember last was £10,624; that for the quarter ending 31st December 
was the same, and a balance has been brought of £5,511. The 


equal to 24 
that of the corresponding period for 1889. 


as in the corresponding period of last year, that no com 
be made. The total shown by abstract A is £45 less 


_ revenue for the half-year shows an increase of £990, 


8 


The reserve 
investments, now stands at £252,678. The investments, as hereto- 
fore, continue to be worth much more than the figure at which they 
stand in the balance sheet. In July last, and on this day twelve- 
months, I went very fully into the ition of - 

haustively, indeed, that on reading the two speeches this morning, I 

t 


8 


position of this com ,and I satisfied myself that the best thing I 
could do to-day d be, after reading these figures to you, to tell 

that I must wait for six months to get further information. In 

meantime, you get the same dividends as last year, and for the 
last two or three years. I they will continue ; I should be very 
much disa if they went backwards, but may rest 
assured that it will require all our exertions to keep g, for 
competition is very keen indeed. However, everyone is g his 
best to secure for his company a shase in the traffic. I am a strong 
believer in the increased phy ge 


and as to this com 
The chairman then m 


history of Atlantic telegraphy, and that the pool directors had shown 
a great deal of supineness and want of As de not this 
long-standing litigation to a er issue. It was that 
nentralised all the efforts of the directors to share in 
the ‘normal increase. There were cables, one of which 
had been obtained—he would not say fraudulently, for that 
would be actionable—but by an intrigue with which the 


ing company an additional cable. 

The i ~ and accounts was then put to 

the and carried unanimously. cs % | 
The vote of thanks concluded the meeting. | 


Anglo American Telegraph Company, Limited. — 
At a recent meeting of the Board of Directors, it was resolved to 
recommend to the proprietors at the next half-yearly general meeting 
of the Company, to be held on the 30th January next, the declaration 
of the following dividends :—1. A balance dividend of 15s. cent. 

the ordinary consolidated stock, for the year 31st 
December, 1890. 2...A balance dividend of £1 10s. per cent. upon 
preferred stock, for the year ending 31st December, 1890; ‘both 
payable on the 31st January next, less income tax, to the shareholders 
registered on the books of the Company on the 13th instant. After 
paying the foregoing dividends, there will be an estimated balance 
of £844 to be carried forward to the next account. The above divi- 
dends, together with those already paid will amount to £2 17s. 6d. 
per cent.. on the ordinary consolidated stock, and £5 15s. per cent. . 


TRAFFIC RECEIPTS. 


The Brazilian Submarine Telegraph Company, Limited. The traffic receipts of 

the Brazilian Submarine Company, Limited, 
ended January 16th, 1891, amounted to 

The Western and Brazilian h Company, Limited. who setts Sex the 
week | after deducting 17 per cent. of the 
receipts payable to London o-Brazilian Company, were 

The West India and Panama Telegraph Company. The receipts for the half- 


spent ented of £406 as compared with 


| 
| 
1889. | 
Expenses of stations, as shown by abstract B, exhibit an increase of 

' £1,866, due to two causes, first to our having now to bear the 
whole Cp of the New York office instead of one-fourth only as in | 
1889. is, as I explained at | 
| in the item, printing, stati , and ad ng account for the rest. | 
| | 
| 
| 
| 
yi | 
Captain Jackson, speaking on the same subject, thought the capture | 
of the French cable one of the most disgraceful incidents in the | 
| 
| 
| 
| 
French themselves would have no sympathy . were | 
pressed, and he hoped: the chairman would be able to satisfy the 
shareholders that there was no unnecessary delay. The shareholders | 
were all eager to hear if there was any evidence that some result of | 
the litigation was probable, because that was the chief cause of there 
being no improvement in the affairs of the company. | 
The CHAIRMAN, replying, said that he felt as strongly as the last | 
speaker on this sublect, but he did not agree that this was the cause 
of their paying only 34 instead of 5 cent. It had, however, given | 
Friday, this company held its twenty-seventh ordinary general ) | 
* meeting to receive the directors’ report and accounts for the half- | 
year ending the 31st December, 1890, and published in our last issue. | 
Sir Lo. PENDER was in the chair. | 

the minutes cf a | une see ee notice convening this meeting and | 
ing up what I have done | 
the pleasure of meet- 
rt. This, gentlemen, will 
say you to-day. The year has | 
grogne À rather an eventful one, both in this country and | 
markably watt e — time England has come out of it in a re- | 
on the preferred stock, tor ne year 
| 
| 
| 
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Blackpool Electric Tramway Com 
Patent Le nd Depositing shares of £2 (issued at 10s. 


al 


£1 paid 


Lavast PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


11s.—13s.—Woodhouse & Rawson 


y, Limited, £10 (£64 paid), 74—78.—Elmore Copper Deposi 

premium, £1 10s. paid, including pe dar 

ay 4ÿ—51.—London Electric Supply Ordinary (£5 paid), 1}—1}. “Manchester Edison and Swan Comey 
Ordinary of £5 (£2 108. paid), 23—25.—Preference, 48—4§. 


Bank Rare oF per cent. (22nd January, , 1991). 
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SHARE LIST OF ELECTRICAL COMPANIES. | | 
| ‘Stock or | during 
_ 250,0007| African Direct Telegraph, Litd., 4 p. c., Deb. Regd. and ne . 100 98 —101 98 —101 ine és 
1,381,380/| Anglo-American Telegraph re Stock 49 — 50 484— 493 498 à 
2,809,3107 . 6p.c. | Stock. | . 85 — 86 . it 854 
2,809,310/ Do. do. Deferred PE si ba se Stock 1 13 — 134 13 13. 
130,000 | Brazilian Submarine Telegra Limited 11}— 113 . 
. 84,5007/|. Do. 100 | 102 —104 02 —105 . 102} | 
75,0002 Do. do. 5 p-c., 2nd J une, 1906 .. 100 102 —106 102 —106 Per. 
63,416 Brush Electrie Engin 08. 1 416 | 25 | | 
63,416 do. Non cum. Preference, Nos. 1 to 63,416 2 14— 2. 2 
$7,216,000 | Cable, Capital Stock $100 104 —105. : | 104 —105 
224,850 | Consolidated Telephone Construction and Maintenance, Limited .. 14/- 
20,000 | Crompton & Co., Ltd, 7 p. c. Preference. 1 to 20,000 Stock | 
. 16,000 Cuba Telegraph, Limi Limited ~ 10 11 — 12 11 — 12 112 | ‘1. 
6,000 | . Do.. do. 10p c. Preference .. 178 173 17, 
12,931 Direct Spanish Telegraph, Limited, .... “(ea oily pata) 4} 
6,000. Do. 10 p. Preference 7 à 9 — 9 — 10 eo. 
60,710 | Direct United States Cable, eee 20 10gxd| -104— 108xd| . 
400,000 | Eastern Telegraph, Limited, Nos. 1 to 400,000 10 | 14 — 14}xd) 144— 148xd] 
“200, _ Do. 5 p.c. Debs. (1879 issue re 
1,200,0007 Do. ik Stock 105 —108 105 —108 1 
: 250,000 | Eastern Extension, and Limited “tes 10 | 144—144xd) 149—14§xd) 148 |. 
320,0007) Do. 6 p. c. Debentures, re bruary, 1891. 100 101 —103 101 —103 
91.8007 Do. 5 p. c. (Aus. Gov. 8 Deb. oe 1900, red, ann. drgs. reg } 100 102 —105 102 —105 103 : 102: 
1 to 1,049, 3,976 to 4,326 | 
825,2007| Do. do. . Bearer Nos. ved 100 102 —105 102 —105 
Eastern and South African Telegraph, L c. Mo 104 
145,700 i redeem. ann. Registered Nos. 1 to 2,343 } ne 108 +108 : |.2204 
198,200/ Do. do. -- to bearer, Nos. 2,344 to 5,500 101 —104 102 —105 
201,600/ Do. | &p. c. Mort. Debs. Nos. 1 to 2016, red. 1909 . 100 : 100 —102 100 —102 ne 10. 
45,000 | Electric Limited, Nos. 101 to 45,100 10 78 | 
19,900 |*Electricity Supply Co. of Spain, Nos; 101 to 20,000 .. 5 
70,000 | Elmore’s Patent Copper ry ware ting, Limited.; Nos. 1 to 70,000 . 2 4— 3$— #& |” 
67,385 | Elmore’s Wire Mfg:, Ltd. 1 to 67,385, os ip.m., all p 2 1 2 1fj—' 2 H 1, 
20,000 | Fowler-Waring-Cables, Nos. 301 20,300 (£4 only d) 5 24— 3} 24— 34 
180,227 | Globe Telegraph and Trust, Limi Ru = 10 =o 9— 9} 98 |. oF 
180,042 Do. do. 6 p. c: 10 148— 15 14ÿ— 15 ‘15% | 
150,000 | Great Nortliern Tel. ‘Company of Copenhagen ~ 10 164— 17 163— 17 1 165 
230,000/ Do. do. i. 6 p. c. Debs. issue ‘of 1883) 100 105 —108 105—108 106 one 
9,384/| Greenwood and Batley, Ltd., Ordinary, Nos. 4667 to 14,000  … 10 104— 114 104— 114 "TU 
5,334/|. ‘Do. 7 p. c. Cumulative Preference, Nos. 2,667 to 8,000; 10 11 — 12 11 — 12 dis oat 
41,800 | India-Rubber, Gutta Percha and Te ph Works, Limited à . 10 184— 194 184— 194 19} 184 
200,000! Do. do. 44 p.c., 1896 100 | 103 —105 103 —105 
17,000 | Indo-Euro pui, , Limited 25 35 — 37 35 — 37 = 
11,334 | International Okonite, td. Ordinary Nos. 22,667 to 34,000 ... 10 94— 9# 94— 93 xd 
11,334 Do. Preference Nos. 5,667 to 17, 000 10 . 93— 9% 91— 92 xd Be 
348 | London Platino-Brasilian Telegraph, Limited i on 10 6— 7 6 — +. 
100,000/ Do. do. do. 6p.c. Debentures ... 100 | 107—110 | 107 —110 a 
43,900 |*Metropolitan Electric Supply, Ltd., me 6,101 to 000 paid) 10 7i— 8} 8} 
438,984 | National Telephone, Limited, Nos. 1. to 438,984 5 4ÿ— 48 43— 4 
15,000 Do. 6 p. c. Cum. 1st Preference ... 10 12}— 122 ‘124— 13 12 ‘oft 
15,000 Do. 6. p. c. Cum. 2nd Preference (£8 only ar 10 10— 104 | 10}— 103 | 10} 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11s. only paid 1 8 si fs pe i 
| South of England Teleph “Limited, Ordinary Nos. 1 to 2,000, 
ng one, Os. dre 
209,760 |{ 2,501 to 3,500, 93,251 to 300,000 8 
20,000 Do. 6 p. c. Cum. Pref., 1 to (£34 only paid) 5 
3,381 | Submarine Cables Trust Cert. 110 —114 112 —115 113 “eee 
78,949 | Swan United Electric Light, Limited .. | (£34 only paid) 5 . . § 1:24 
5300 | Telegraph Construction and Maintenance, Limited . 12 43 — 45 44 — 46 | 464 444 
150,000/ Do. do. do. 5 p. c. Bonds, red. 1894 100 100 —102 101 —103 one eee 
000 | United River Plate Telephone, Limited 5 9 — 4 3 — 4 ace wee 
146,128/ De. a 0. 5 p. c. Debenture Stock — Stock 90 — 95 90 — 95 RAGE LE 
3,200! LR c. Debs., Nos. 1 to 1,000 100 
15,609 West. ‘African Telegraph, Limited, Nos. 7,501 to. 23,109  … . 10 8 —9 8 — 9 di as 
290,900 Do. do. 5 Debentures 100 , | 98 —101 98 —101 | 96 
130,000 | West Coast of America 10 3 — 4 2— 4 3 
150,000/ Do. do. do. : 8p.c. Debs, sopapabie i 1902 100 97 —102 95 —100 974 L 
64,174 | Western and Brazilian Telegraph, Limited: ,.. 15 10ÿ— 11 11j— 114 | 11 
27,873 do. do 5 p. c. on Preferred . 74 6}— 64— 7 
27,873 Do. do 5 p. o. Def ‘ 74 — 65 5 
200,000/ _ 0. do. : 6p.c. Debentures “ A” 1910 .… | 100 | 103 —106 103 —106 105 
250,000/ Mort. Debs., “B” of ’80, red. Feb., 100 103 “—106 103 —106 ose 
88,321 Weat India "TT ‘23— 3 23— 2H 
34,563 6 p. c. Ist Preference - 10 11}— 11ÿ 11}— 11 15 
4,669 Do. SE c. 2nd Preference 10 11 — 1 11 — 12 one “ 
$1,336,000 | Western Union of U.S. Tel, 7 p. c. Ist ortgage (B sue À Bonds $1,000 | 120 —125 120 —125 was " 
175,100/ Do. do. À c. Sterling 100 99 —103 99 —103 
42,853 { Westminster Electric Supply Corporation, Ord., Nos. 101 to } 3 Sh— 4 | 34— 4 3] : 
* Subject to Founders’ Shares. a 
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++! LONDON COUNTY COUNCIL. 


Ermormro 


Tax report of the de res Committee, submitted at the last weekly 


meeting, stated that the council, on the 16th of December, authorised 
the committee to deal, during the Christmas vacation, with any 
matter within the scope of their reference which might require im- 
mediate action on the part of the council. Acting under this autho- 
rity, they considered the undermentioned notices under the Electric 
Lighting Orders and Acts ; and, subject to the conditions stated below 
in each case, have sanctioned, on behalf of the council, the works re- 
ferred to in the notices, with the exception of those shown on plan 
No, 640 sent in with the notice marked (a). 
(a) Notice (Registered No, 145), dated 25th November, 1890, from 
the Metropolitan Electric Lighting Company, of intention to lay 
mains in Theobald’s Road (plan No. 637), Orange Street, Thy co 
Street and Fisher Street (plan No. 639), Wells Mews and Booth’s P 
(plan No. 640). That the company do give two days’ notice to the 
council’s thief engineer before commencing the works in any of the 
thoroughfares specified in the notice; that the mains be enclosed in 
5-inch.iron pipes, and be laid under the footways wherever it is 
found senctioable to do so; that the covers of the boxes to be used 
shall consist of iron frames filled in with material to suit the paving ; 
and that the works generally shall be of the description approved by 
the council on ist October, 1889... | 

(b) Notice (Registered No. 146), dated 25th November, 1890, from 
same eompany, of intention to lay mains in Garrick Street (plan No. 


641). (Formal notice has been given to the company to lay the . 


mains in the subway in Garrick Street.) That the mains be laid in 


- the subway atthe cost of the company, and enclosed in iron pipe; 


that:the position to be occupied by the mains in the subway be sub- 
ject:to the approval of the chief engineer of the council; and that 
the work of placing them be carried out to his satisfaction. 
(e) Notice (Registered No. 147) from the Notting Hill Electric 
ting Company of intention to lay a main across Kensington 
Park Road, from the north-east corner of West {1 2 Park Gardens 
to the south-west corner of Chepstow Villas West Ad rae s That the 
company do give two days’ notice to the council’s chief engineer before 
commencing the work ; that the cover stones of the culverts under 
20 inches wide shall be not less than 2 inches thick, and those of the 
wider culverts not less than 24 inches; and that where the culverts 
cross the carriageway, there shall be at least 9 inches’ thickness of 
Portland cement concrete above the cover-stones of the culvert in 


. addition to the road material. 


. a Notice (Registered No. 148), dated 16th December, 1890, from 
the Kensington and Knightsbridge Electric on Company of a 
proposed extension in Cromwell Gardens (1 plan). (No conditions 
necessary.) 
CARETAKER, &C., AT ELECTRIC TESTING STATION. 

‘ We reported on the 30th September last that Mr. J. Somers, who 
on the preceding 18th of February was appointed at a salary of £2 a 
week to act as caretaker at- the electric testing station at Cran- 
bourne Street, has resigned his i, and that we had placed 
à person in temporary charge of the premises until the end of the 
year. We have received a report from the chief engineer stating that 
the conduct of the person referred to, Robert Simpson, has been 
Satish , and that he is careful, intelligent, and suitable for the 
position, - We have seen Simpson, and concur with the opinion 
expressed by the engineer. We therefore recommend that Robert 
Simpson be appointed to act as caretaker and assistant to the inspector 
at the electric testing station at a salary of £2 a week, with rooms, 
coal, and light free. | 


Nonices Exxzcrric LIGHTING ORDERS AND ACTS. 


_We have considered three notices from the Kensington and Knights- 
bri c Lighting Company (Registered Nos. 149, 150 and 
151). dated 23rd December, 1890, and 2nd and 9th January, 1891, 
mepeckively, with three plans of pro extensions of mains in 

rompton Road, Victoria Road, and Ennismore Gardens. These 
qe are for works of the usual character; and we recommend that 

sanction of the council be given to the works referred to in the 
(Regis Nos. 140, 180 and 151), December, 
AN an anuary, respective t ensington 
and Knightsbridge Electric Lighting y. | 

. We have also considered a notice (Regi No. 152), dated 
anuary 8th, 1891, with one plan, from the Brush Electrical Engi- 
, under the provisions of séction 13 of the y 

sia Electric Lighting (Brush) Order, 1890, of intention to 
an AT ere conductors in the council’s subways from the northern 
lackfriars Bridge to the end of the subway near the Mansion 
ee Provision is made in the order for the payment of rent for 
use of the subways, the amount of which will be a subject of 
Pars reseed and there appears to be no objection to the work re- 
eal : g carried out under proper restrictions; but the plan 
pn ong y the company only shows the route to be taken, and 
mend that of how the work is to be done. We therefore recom- 
Brush the sanction of the council be given to the placing, by the 
in the pre cal Engineering Company, of a line of main conductors 
hd — 8 subways, between Blackfriars Bridge and the Mansion 
dated Yon accordance with the company’s notice (Registered No. 152), 
which que À 1891, on condition that details of the manner in 
conneil’s chief is to be done be submitted to, and “hp by, the 
Walkin "FU mer before the work is commenced ; and that all 
end on » OF in connection with, the subways shall be carried out, 
shall 4 damage done to the subways in the execution of the work 


the council's good, under the supervision and to the satisfaction of 


engineer, and at the sole cost of the company. 


Supways. > 
Engineer, ce egra ent, for permission 
suspend a wire in the subways of Shatbesbur 


wire from that poiut to an existing connection with the subway in 
Cranbourne Street. We have received a re from the engineer, 
who states that he sees no objection to this being done; and we re- 
commend that the sanction of the council be given to the laying, by 
the Post Office Telegraphs Department, in the subways of Shaftes- 
bury Avenue and Charing Cross Road, of the wires and the making of 
the connections referred to in the application, upon condition that all 
the work be carried out and that any damage that may be done to the 
subways in its execution may be made under the supervision 
and to the satisfaction of the council’s chief engineer, and at the sole 
"The Exchange Bes” the 
e Exc egra ompany appli or pel ion 
to make a connection betwee its line in the am y of the Victoria 
Embankment and the St. Stephen’s Club House, and for this purpose 
to lay a wire in an iron pipe across the embankment. There ap 
to be no objection to what is pro ; and we recommend that the 
mA permission be given to the Exchange Telegraph Company to 
e the connection referred to in the application, upon condition 
that the work shall be carried out, and that any damage done to the 
road and the subway shall be made good under the supervision and 
to the satisfaction of the council’s chief engineer, and at the sole cost 
of the company. We have also, acting upon the authority above 
mentioned, acceded to an application made by the Superintending 
Engineer, Post. Office Telegraphs De ent, for permission. to 
suspend a small telegraph cable through the subway in Charing Cross 
Road, from the northernmost point to No. 150 in that road, and to 
make a connection with the subway at the former ES by means of 
a 3-inch pipe. We attached the condition that the work should be 
carried out under the supervision and to the satisfaction of the 
council’s chief engineer, and at the sole cost of the Post Office Tele- 


graphs Department. 
e report of the Parliamentary Committee stated that they had 
considered the various bills de with the council in accordance 


with the standing orders of Parliament, and have received reports 
from the Parliamentary agent and from the engineer with reference 
to them. We now present our report on the several bills. 
| Bowman’s OxyGun LiGHTING. 
. By this Bill it is proposed to authorise a com to lay 
maintain, alter, and remove mains in any Shae D als for 
urpose of supplying oxygen according to a method described as 

wman’s process. ill would confer general powers of opening 
and breaking up streets for the laying of pipes, &c., and of interfering 
with sewers and drains, similar to those o dlectric lighting companies 
and gas‘companies, and it will apply generally throughout the county. 
The area affected by the Bill is so large, and the ibilities of incon- 
venience which the works may cause to the public are so great, that 
the Bill will require most careful consideration. We have accordingly 
referred it to the Highways Committee, and have instructed the 
chemist to report on it, and we recommend that a petition be pre- 
sented against the Bill, so as to afford the council an opportunity of 
opposing it if considered advisable, 

| CENTRAL LONDON RaïLWway. | 

This Bill provides for the construction at a deep level of an 
underground railway, extending from Shepherd's Bush Green al 
Uxbridge Road, High Street, Notting Hill, Bayswater Road, Oxf 
Street, Holborn, New Street, Cheapside, the Poultry, and termi- 
nating at Cornhill; dlso of a branch railway extending from the 
northern end of Gaxton Road, Hammersmith, to the commencement 
of the main railway at Shepherd’s Bush Green. We understand 
generally that the scheme is practically the same as that of last year, 
except that its modifications remove certain of the former objections. 
The promoters have also inserted in the Bill the greater part of the 
clauses protecting the streets and sewers which were adjusted with 
them last year on behalf of the council after a. great deal of considera- 
tion on the part of this committee andi thetiofiiéers of the council. 
The main arguments which were advanced hgainst: {he scheme last 
year, and which led to its rejection by Parliament) were :— - = _ 

Ve, That the possibility of working such a subway advantageously 
by electrical traction had not been practically demo 

(2) That having regard to the near approach of the completion of 
the City of London and Southwark Subway, it was desirable to post- 
pone the scheme until some experience of actual working of that 
subway had been attained. 

(3) if the Oxford Street route were to be made available for 
an east and west railway through the centre of London, some railway 
system which would afford direct intercommunication with other 


down, 
the 


railways in the suburbs of London might be preferable to a scheme of 
this kind. 


Now that the working of the 4 of London and Southwark Sub- 
way has been commenced there will exist better materials than last 


_year for a decision as to whether or not the extension of this subway 


system is expedient, and there is no doubt that any committee of 
Parliament to whom this Bill is referred will attach much importance 
to any resolution of the council on the subject. It will be remem- 
bered that the council, by resolution on the 11th March, 1890, 
confined its opposition to the Bill of last year to taking the ge | 
steps to p e sewers and other interests of the council, and, 
with the limitation as to terms for the user of the subsoil referred to 
below, we see no reason to vary the former decision. We recommend 
that a petition be presented against the Central London Railway Bill, 


| 
| om Dac cree! | cree | | a 
fire alarm call point, and also to make a connection ory 4 e lateral 
passage in the subway near D'Oyly Carte’s Theatre, and to suspend a | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
| 
| 
| 
| 
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with a view to the protection of the sewers and other interests of the 
council, and for the insertion of clauses prohibiting buildings in advance 
of the general line, subjecting buildings over stations to the Building 
Act, and requiring the frontage line of buildings at the stations to be 
set back 


In connection with this Bill, our attention has been directed to the 
instruction given by the resolution of the council of the 30th Septem- 
ber, 1890, in the following terms : — 

“That it be an instruction to the Parliamentary Committee that 
with reference to any Railway or Subway Bill for compulsory powers 
to carry out works under streets in the County of London, the com- 
mittee do consider whether a petition should be presented against 
such Bill, with a view to secure the insertion of prope 
payment of compensation to the public bodies in which such streets 
are vested, in res of the beneficial user of the sub-soil of such 


streets by the railway or other company or ons using the same.” 
The present and future subway Bills of class now under con- 
come clearly within the of this resolution, and it will 


be necessary therefore that a decision should be arrived at now as to 
whether or not the proposition indicated in the resolution is to be put 
forward by the council in the case of these Bills. à 

- follows :—. 

0) The surface is open to public use as a thoroughfare for vehicles 
and pedestrians, and in some cases is ially appropriated for tram- 
ways. The maintenance and repair of the carriage and footway is 
legally vested in the vestry of the parish, or the district board of the 
district, who are understood to have the surface vested in them to 
such a depth as may be necessary in order that the ordinary opera- 
tions of repair and maintenance may be carried on, and that the 
street may be maintained as a public highway. | 

It would probably be held that a similar authority is vested in the 
County Council in the case of main roads. 

2 the surface— 

6 The County Council in res of main sewers, and the vestries 
and district boards in regard to local sewers, and apparently to any 
such — as they may think nece , have the right to construct 
and maintain sewers and sewerage works. 

(b) The water company or companies authorised to supply the 
neighbourhood have the power to place mains, pipes, and other works, 
with authority to break up the surface for that purpose. 

(c) The gas company or gas companies authorised to supply the 
neighbourhood with gas have the power to lay main pipes and works 
for urposes, and to break up the surface for that purpose. 

1 Electric lighting companies, and in part of London, a hydraulic 
power company have similar —- | 

(e) Rights are also claimed by the Postmaster-General for placing 
wires, &c., in streets. 


The powers.of the Water, Gas, and Electric Lighting Companies — 


are subject to the restrictions contained in the general Acts relating 
to those subjects, and in certain cases railway companies, under the 
authority of Parliamentary enactments, have been permitted to carry 
railways in tunnel or covered way. Subject to the various rights 
and interests which thus exist, the freehold in the subsoil is vested 
in the owner of the land. Where the pro of the same owner is 
on both sides of the street his title to the hold of the soil extends 
throughout the street and footways on both sides, and where a street 
forms the boundary between properties, the freehold would probably 
be vested in each owner up to the centre of the roadway. 

In cases where works haye been constructed under streets, claims 
have from time to time been made by the freeholder for purchase 
money on the ground that the subsoil is vested in him and cannot be 
entered wes by the promoters of public undertakings till it has been 


lauses Acts. But where such claims have made and pressed, 
we believe it will be found that a nominal sum only has been awarded 
by way of purchase money, as it is obvious that having regard to the 
— and other rights existing in the surface and for some distance 
eath it, the freehold of the subsoil has no practical pecuniary value 
to the owner. | 

It would, we think, be difficult to establish'to the satisfaction of a 
Committee of Parliament that provisions ought to be inserted in the 
terms of the resolution for payment of purchase money to the public 
bodies in which such streets are vested, in respect of the beneficial 
user of the subsoil. But it is obvious that by the appropriation of 
the subsoil a commercial company obtains a privilege of great pecu- 
iary value without any payment, while at the same time the extent 
of the subsoil is diminished which was available for sewerage and 
other works already authorised, and for additional works which may 
be authorised in the future to be made by local authorities. Under 
the existing law the Gas and Water Companies are subject to pro- 
visions under which when their profits reach a certain amount their 
charges must be reduced. Tramway and electric lighting under- 
takings have been made subject to an ultimate power of purchase by 
the local authority after the expiration of a certain period of years on 
terms defined by statute, and where, as has occasionally happened, a 
large street improvement and railway works have been concurrently 
executed, arrangements have been made for sharing the expenses 
between the local authority and the company. Having regard to 
these facts we are of opinion that measures should be taken to bring 
the matter under the consideration of Parliament, and we recommend 
That the council’s petition against the Central London Railway Bill 
do contain a provision asking that clauses for the ultimate purchase 
of the undertaking by the local authority, similar to those at present 

contained in the Tramway Acts, may be inserted in the Bill. 


City anpD SourH Lonpon Raizway (IsLINGroN E SION). 


This Bill provides for the construction at a deep level of an un- 
derground railway 1 mile 7 furlongs and 6 chains in length, com- 
mencing at a point in King William Street 20 yards north-west from 


and the City Road, and termina 


provisions for © 


from him in accordance with the pus of the Lands 


the mg of Clement’s Lane with that street, p along 
William Street, Princes Street, Moorgate Street, Finsbury Pa 
road near th The Bill also provides for tho consi 
near the “ Angel.’ e Bi provides for the co i 
of a foot subway 7 chains in length, extending between thai 
mencement of the above proposed railway and the existing station 
of the company under the junction of King William Street ang 
Arthur Street East. The up and down lines of the proposed tailway 
are intended to be placed in separate tunnels, each 11 feet internal 
diameter with enlargements for platforms at the stations, and it} 
ptet to afford access to the railway by means of stairs and life 
e size of the foot subway is not stated. It will be necessary % 
mener. = ble Bill to secure protection to the sewers and other 
terests of the council, and the recommendation as to purchase inade 
in the case of the Central London Railway is equally applicabiet 
this undertaking. We recommend that a petition be 
against the City and South London Railway (Islington Extension), 
with a view to the protection of the sewers and other interests of the 
council, and for the insertion of clauses prohibiting buildings in st: 
vance of the general line, subjecting buildings over stations to the 
Building Act, and — the frontage line of buildings’ at th 
stations to be set back; and that the petition do contain a | 
asking that clauses for the ultimate purchase of the cadena à 
the local authority, similar to those at present contained in the Tram- 
way Acts, may be inserted in the Bill. "tah 


SoutH KENSINGTON AND PADDINGTON SuBway. 


inconvenience of the subway in consequence 
the breaking t 
be made will 


council will probably think it right to oppose this Bill on preamble 
In any case, a clause should be introduced to compel the company 
before commencing the works to submit to the council fully detailed 
drawings showing the method of constructing the subways, andof 
supporting the street both during the works and upon complet 
and the company should be made to comply with and conform t 
orders, directions, and regulations of the council with respect tothese 
methods. The subway is also to be constructed close to the sumiace 
across Kensington Gardens, and during the works will be 
detrimental to the use of the park by the public. We reco 

that a petition be presented against the preamble of the South a 
sington and Paddington Subway Bill, with a view to the | 
of the sewers and other interests of the council, and for the insertion 
of clauses À - buildings in advance of the general line, suk 
jecting buildings over stations to the Building Act, and ye 
frontage line of buildings at the stations to be set back, an t the 
petition do contain a provision oe that clauses for the ultimate 
purchase of the undertaking by the local authority similar to those. 
contained in the Tramways Acts, may be inserted in the Bill. 


PHOTO-ELECTRIC CELLS. 
- By ROLLO APPLEYARD. 


SOME years ago M. Becquerel published an account of expen 
ments carried out by him regarding the action of light bo 
silver plates coated with bromide, iodide, chloride, and oth 
silver salts, and showed it possible, in some degree, to obtain 
an electrical equivalent for actinic radiations cast upon them: 
The next discovery of importance in this branch of ele 
trical science was the fact that when selenium is exposed to 
the action of light, its electrical resistance is proportionately 
varied, and as a practical outcome, we have the ingeniow 
hotophone of Mr. A. Graham-Bell. The receiver of thi 
instrument, it may be remembered, was an ordinary telephone, 
pe for the original experiment, in a house at Washing 
8. The telephone was connected through a battery ane# 
selenium resistance back to itself. By means of a mime 
situated in another house, the ray of light was directed up 
the selenium resistance of the first station. The mime 
now became the transmitter, and when spoken upon, Cs 
a variation in the intensity of illumination of the sel 
resistance, and a corresponding change in the current through 
the telephone. | 
It may be of interest to place on record the first “yy * 
carried in this way along a sunbeam. To Mr. Taintet, 
was listening intently at the telephone, Mr. Bell ph | 
“ Mr. Tainter, if you hear what I am saying, come 8 
window and wave your hat;” the signal was v 
given ; the ray of light had carried the spoken words" 


LA 


| 
This is a Bill for constructing a subway (near the surface) from | 
South Kensington Station along the Exhibition Road and acros 
Kensington Gardens to Bishop’s Road, Paddington. The scheme.is 
almost identical with that deposited last session and afterwards aban- 
doned. The a subway will be constructed close to the surfangs, 
and will involve serious interference with sewers, also by occupying 
so large a space over the sewers will materially interfere with acces 
to the same. The most important sewers liable to be affected by this 
are the Sewer and the Middle Level Sewer, 
monopolise a great part of the space under and close to the surfacsot 
the street, which | may be required for sewers, &c,, and the 
| 
| 


: 
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From the date of these experiments little has been + 
cally done in the field of photo-electricity. But much has 
been suggested. Was it not these that set some one (Hr. 
Punch ?) first to ask : “ When shall we see by electricity ?” 
while others, possessed of telescopic imagination keener still, 
beheld the blessed vision of the Sun, no longer pouring his 
energies unrequited into space, but, by means of photo-elec- 
tric cells and thermo-piles, these powers gathered into electric 
storehouses to the total extinction of steam: engines, and the 
utter repression of smoke. : 


‘his week, however, another chapter in the history of 
| Eee has been furnished to us. Prof. er M. 


inchin has published the results of his work in that direc- 
tion, which extended over a period of 14 years. He 
provides us with several kinds of cells. The latest con- 
structed is one giving an E.M.F. of more than eee when 
exposed to ordinary diffused daylight, and which he has dis- 
tinguished as “ a seleno-aluminium cell.” Another (tin-foil) is 
externally similar to this, but possesses a remarkable, indeed 
a paradoxical quality, in virtue of which it is known as an 
sion cell.” 

The resistance, it should be stated, of either form of cell 
is to be measured only in megohms, so that the amount of 
power actually available is not much. 

To make the seleno-aluminium cell, a small plate about 
15 mm. long by about 2 mm. in width is first cut out of a sheet 
of aluminium. There is, however, no limit to the size of 
the plate. Its surface should be quite clean and smooth. 
Make a small pin-hole near one end of if, the object of the 
hole being to suspend the pr when finished by means of a 
platinum wire. Having done this, place it on a porcelain or 


earthenware plate resting on a tripod, with a low Bunsen 


flameunderneath. Then take a hot glass rod with a “ blob” 
of melted black selenium on it; and seizing the aluminium 
plate by a pair of forceps, while the plate. still rests on the 
earthenware slab, smear the “blob” of selenium over the 
aluminium surface, so as to produce a thin, uniform, shiny 
black layer. Then instantly, by means of forceps, remove 


the plate and work it up and down a few times in the air, to © 


cool 7 little, at the same time removing the Bunsen flame 
ow. | 

Then replace the aluminium plate on a comparatively cool 
part of the porcelain. If there is any tendency of the sele- 
nium to become again liquid, check it by blowing over its 
surface. Then work the Bunsen flame rapidly to and fro 
underneath the porcelain tile, occasionally blowing over the 
surface of the selenium. This will produce a ual change 
in the colour of the selenium layer. The shining jet black 
will first become à bluish white, and, as the heating and 
blowing process is continued, the surface will assume a 
sombre grey, which may be of several kinds. 

If it is a very light grey it is not the most sensitive sur- 
face. If it is a grey with a very slight violet tinge it is not 
the most sensitive surface, nor if it contains any glossy spots 
or streaks ; and in either of these’ cases the e must be 
applied, the selenium re-melted, and the process begun 
from the g. The final surface to be attained is one 
which is a dull greyish, but decided brown—in appearance 
not unlike the head of an ordinary safety match. That is 

most sensitive surface. 

When this is attained the plate is screened from the light, 
4 left to cool on the porcelain slab for about ten minutes. 
res the plate may be qe sg from a thin platinum wire 

sealed into a glass tube containing acetone, in the pre- 

vs of another plate of aluminium, the size of which may 

extremely small, and which is also held by a platinum wire 

res into the glass. The two pene wires pass through 
— ends of the tube and from the poles of the cell. 

e acetone completely covers both plates and junctions. 

the exposure to light the sensitive plate is negative toward 

de second plate ; and the E.M.F. developed in every part of 

Spectrum is of very considerable magnitude, the 
diffuse occurring in the yellow. For instance, the 
pry ra light of one of the recent foggy days gave with one 

cells an E.M.F. of about a quarter of a volt. 
jee cell differs from all other photo-electric cells in: its 
a range of sensitiveness in the spectrum, almost all others 
= g their effects to the blue. It is this characteristic 
termes it an approximation to an electric photometer. 
: impulsion ” cells next to be described on ex to 
may exhibit no E.M.F. at all, to begin with. But after 


a slight tap has been administered to the support of the cell, 
it will be found to do so; another ‘slight will make it 
revert to the insensitive state, and so on. Instead of. this 
ntle mechanical tap, the sparking of an induction coil at a 

nee will change the plate from the insensitive to the 
sensitive condition, but not the reverse, and this effect has 
been observed at as great a distance as 81 feet, = | 
… Prof. Minchin has named. these cells “impulsion ” cells, 
from this susceptibility to mechanical and electrical im 


- He forms them from a strip of tin-foil 4-inch long an - 


inch wide. This is first cleaned in sodic hydrate, and t 

in dilute hydrochloric or hydrofluoric acid, and thoroughly 
washed in distilled: water. It is then placed on a glass plate 
in an oxidising solution ;— 


{500 cc. of distilled water, 
| 8 cc, nitric acid. 
15 grammes ammonic nitrate. 

After four minutes, the surface being covered with a white 
deposit, the solution is removed from under the glass plate, 
which is fixed. A = mur | is then applied to the under 
surface of the glass plate until all the water has evaporated, 
after which the surface of the plate passes through a series of 
states, in some of which it is sensitive and in some insensitive 
to light ; and, finally, the tin plate has a superficial coating of 
a white substance—probably:the binoxide of tin. It is then 
immersed in a glass cell containing methyl alcohol: (prepared 

from apa se à in front of another clean tin 
both being suspended by rire wires and sealed into a 
ys many of these cells dévelop 


impulsion cells, it is certain that it is not a matter of loose 
contacts at the junctions with the platinum wires. A loose 
contact is incapable of causing a regular cycle of changes ; 
and as an experimental proof that it is nothing at all to do 

is 


W 
C 
\ 
Fra. 1.—ACTUAL SIZE. Fra. 2. 


an impulsion cell at one part of its surface, but which be- 
haves asa simple sensitive cell for the remaining portions. 
By attaching a contact arm to an electrometer needle, and 


connecting photo cells to the mp the light of a taper is 


sufficient to cause contact to be made, so that ultimately a 
practical use may be found for the cells. The actual needle 
used is shown in the figure; it is carried on a glass arm, A. 
The wire, c, is the charging wire for the electrometer needle. 
The wire, w, connects the mercury cup, M, with the platinum 
knob, P ; B is a light platinum spring. This form of contact 
arm, which was designed by the present writer, provides good 
insulation for the needle. At first it was found that “stixion” 
occurred at each contact, due, apparently, to heating and con- 
sequent welding at the touching point. As this did not dis- 
appear when a condenser was interposed, a much less current 


was employed in circuit with a relay, which disposed of the 
difficulty, . 
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f* Prof. Minchin ‘puts before us three objects to be attained 
in photo-electricity. “First, the construction of an electric 
photometer which will enable us to compare, in a rational 
manner, the intensities of different lights as regards each of 
their individual colours. The second, ‘ Telephotography; that 
is, ‘seeing at any distance by means of electricity.’ The 
third is the utilising of solar energy for rh atone of 
doing work without the consumption of terrestrial materials. 
The objection usually raised to this is, that there is not 


energy enough in the solar rays, received at the surface of : 


the earth for the purpose. That objection is founded on 
the riments of AM. Pouillet, but I a Ba validity of 
the inference from his experiments, because he assumes that 
the amount of energy in the solar rays is to be determined 
by allowing them to fall on the blackened surface of a pyr- 
heliometer. But clearly. the assumption that all forms of 
energy of the solar beam are caught up by a blackened sur- 
face, and transformed into heat, is one which may possibly 
be incorrect, so that even on this score alone there is hope 
for the solution of the problem.” 
Cooper’s Hill College. 


: ABSTRACTS 
_ OF PUBLISHED SPECIFICATIONS, 1889. 


19,153. “ Improvements in phonographs.” G. G. M. HARDING- 
Ham. (A communication from a Thomas Alva Edison, of 
America.) Dated November 28th. 8d. e feature of the present 
invention consists in attaching both the recording point and the re- 
producing point to the same diaphragm, and in so mre the parts 
carried by such diaphragm, that by a simple movement either the re- 
— or the reproducing point Ve into operative posi- 


‘20,311. “ Improvements in or relating hs eg arresters.” W° 
P. THompson. (A communication from ab by the Westinghouse 
Electric Company, of America.) Dated December 17th. 8d. Con- 
sists of one or more pairs of discharge points or plates placed in such 
relation to each other, and to the circuit to be protected, that the 
lightning discharge will pass across the intervening space to the 
earth, and cause such an expansion of the air or a gas or fluid within 
an enclosing chamber, as to either directly or indirectly interrupt the 
flow of current through the circuit. 3 claims. . 


20,393. “ 


| pyton in apparatus for lighting trains by elec- 
tricity, and in the winding and regulation of dynamos for this pur- 
pose.” C. F. JENKIN. ted December 18th. 8d. In order to 
obtain a fairly constant current from a dynamo when running at 
variable speeds, and required to give different E.M.Fs when driven 
from the wheels of a railway van or carriage, the inventor provides 
the field magnets of the dynamo, in addition to their ordinary wind- 
ing, which is in shunt from the main circuit, with other backwardly 
wound coils, which are in series, with an electrical accumulator on 
one of the leads, and he also provides a resistance as a shunt past the 
coils and past the accumulator, so that the y wound coils 
- in series with the accumulator, but in parallel with the shunt. 


20,764. “Improvements in or relating to armatures for electric 
generators or motors.” W.P.THompson. (A communication from 
abroad by the Westinghouse Electric Company, of America.) Dated 
December 24th. 8d. Consists, in general terms, in forming an arma- 
ture core, which is Pme built up of laminæ of magnetisable 
material, insulated from each other, with diverging slots or openings 
for receiving the armature wire or ribbon, which slots are connected 
with the exterior of the armature by openings through which the 
wire may be laid in the slots, and in placing the wire in such slots in 
the proper manner, 3 claims. 

20,918. “ Improvements in orappertaining to self-regulating dynamo- 
electric machines, and improvements in the method of sole and 
maintaining thereby electric currents of constant, or a 
constant, quantity in circuits'of varying resistance.” . P. THomp- 
son. (A communication from ab by W. Stanley, jun., of America.) 
Dated ber 31st. 8d. The purpose of th 
to produce the required variations in the electromotive force for 
delivering a constant, or approximately constant, current by causing 
variations in the resistance of the work circuit to occasion sufficient 
changes in the inductive actions taking place between the armature 
and field magnet to vary the number of lines of force cutting the 
armature coils proportionately to the variations in the electromotive 
force required. This is a by developing opposing mag- 
netic potentials on the part of the field magnet and armature, and 
permitting the excess of the former to develop resultant lines of force 
which thread through or cut the armature coils, and by varying the 
magnetic potential of the armature by the variations in the phase, 
time, and strength of the current flowing in the coils, so that the 
excess of the effective magnetic potential of the field magnet above 
that of the armature will vary directly as the work being done. From 


armature coils will vary with variations in load. 4 claims. 


this it will follow that the number of lines of force threading the 


roximately 


e present invention is 


¥ 
= 


1890. 
3,984. “Im 
lasses for e ic or other lights.” J. A. Duvat and A. H. Nureoe 
ted March 13th. 6d. The shade, bulb, globe or glass is provided 
with an envelope or covering of beads of crystal or of glass, cutip 
facets or smooth, and of any desired shape or shapes, size or giges 
and colour or colours, which beads are strung upon at OF a8 We 
prefer upon metallic wires, in such a! manner as to constitute, 
envelope to enclose or surround the shade, bulb, globe or glass,’ tg 
threads or wires are attached to a bottom ring, and constitute 
meridians on which the beads are arranged according to size in.guch 
a manner that the envelope shall conform as closely as practicable to 
the shape of the shade, bulb, globe or glass. The threads or ‘Wings 
are attached at their upper ends to two curved arms or parts hingsd 
or jointed together in such a manner that when these are 


shade, bulb, globe or glass to be covered can be introduced into’ 


the envelope from the top and side, after which the said arms o@ 

are closed on to the collar.or rim of the socket surmounting the 
shade, bulb, globe or glass, the arrangement being such that in cage 
of b of the latter, the broken glass will be retained by the 
envelope. 1 claim. 


and 
from drivin 
structure. 


vements in or connected |with shades, lobes, o 


~ 


surrounding - 
the group, ee ble of retarding or preventing the expulsion of i 


air by the 
the cable. 
assembled the individual conductors or ae ey conductors, inde- 
pendently covered as above described, by a fibrous meshed or honey- 


-combed covering surrounded by a non-conducting envelope, whether 


or not an external armour of lead or other material is employed. 7 
6,581. ‘ An improved method of renewing the carbon filaments of 
incandescence electric lamps.” H. H. Lake. (Communicated from 
abroad by La Société L’Incandescence Electrique, of Paris.) Dated 
April 29th. 6d. Claim :—The method of repairing or ing the 
carbon .filaments of incandescence electric lamps, which consists in 
introducing into the bulb of the lamp a new filament, a liquid hydro 
carburet for connecting the extremities of the aforesaid filament with 
the joining pieces formed by the ends of the broken filament, which 
are adapted to receive the same, substantially as and for the purpose 
_ 7,209. “ Improvements in electric arc lighting.”, L. SaunpERsom. 
Dated December 4th, 1889. (Under International Convention.) . 84. 
The object of the invention is to produce an intense yellowish-white 
light of great illuminating power in f as well as in clear 
between the electrodes of the arc ee y adding to the arc flame 
light-rays of long wave length, in which rays the arc light, as 
exhibited between carbon e , is deficient. This end. 
attained by supplying to the arc a minute quantity of highly-heated 
carbonaceous vapour. 4 claims. | ee 


RAT 


CORRESPONDENCE. 


fy 
ase 


Some Experiments with Incandescent Lamps. 


In the course of some experiments I was trying a few 
days since with a frictional machine, I happened to bave s 
few burnt-out incandescent lamps lying on the table beside 


me ; out of curiosity to see what result, if any, would follow, . 


I took one of these and having attached a piece of chain to 
the prime conductor of the machine, I ue the lamp 
by one of the bottom loops to the last link of the chain; 
turning the handle, I noticed that occasionally the lamp 
appeared to be filled with a kind of phosphorescent light. 
ontinuing to turn the handle with one hand, with the 
other I took a spark from the prime conductor, when, to 
astonishment, I noticed the lamp was again brilliantly lig 
up ; I tried this over and over again with a like result. 1 
then detached the lamp from the chain and holding it in my 
hand, charged it in the same way as you would charge ® 
Leyden jar. I then stopped the machine and on touc 


the loops with the finger of the other hand the lamp We 


not only lighted up again in the same way, but I received a 
very vo à. shock. I charged the lamp again and found that 
I could it to x part of the house and light the ges 
with it simply by holding the lamp above the gas burner and 
touching the loop with the forefinger of the disengaged hand. 
I did the same thing frequently afterwards, skis e — 
from a link belt which was driving a dynamo. 1 carrk 

amp through the mill and back to the engine room, where I 


i 
5,087. .“ Improvements in electric conductors or cables.” -Hy 
Lake. (Communicated from abroad by J. A. Barrett, of New York) 
Dated April lst. 8d. Consists primarily in an electrical conductog, 
so covered with a fibrous or other separating medium, as to afford in 
the covering numerous interstitial air spaces, around which is placed 
| | a non-inducting envelope capable of confining the air in such spaces, 
—————— ing or preventing the application of the sealing material 
g out the air originally enclosed within the insulating 
The invention further consists in two or more Wires made 
in a group, each wire being covered with fibrous or meshed 
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lighted the gas in the same way. I may mention that these 
riments were carried out during the late severe frost 

= the atmosphere was, of course, exceptionally dry. _ 

| W. Scott Elliot. 


January 20th, 1891. 


"The St. James’s and Pall Mall Electric Light Company. 
Referring to the article in the current issue of your paper, 
‘on the “St. James and Pall Mall Electric Light Company, 
Limited,” would you be kind enough to answer the following 
questions :— 
(1) Whether the efficiency supply, = 97°5 per cent., is 
correct ? | 
: (2) Is the loss of energy in mains covered by 2-5 per cent ? 
As it seems an extraordinary result 


January 19th, 1891. 
[The Company’s officials will doubtless answer the ques- 
tions put by our correspondent.—Eps. Rev.) 


: Russell F. Ferguson. 


Force, Energy, Power, &c. 

Will you kindly note that in my letter of last week, “ it 
would not be so if time exceeded unity,” has been misprinted 
“units,” and be good enough to make the correction, | 
| * Jas, McLachlan. 


Elmore’s Copper. 


_With reference to my previous letter to you on the 
subject of the Elmore process, I have been very glad 
to see that Mr. Stepney Rawson, whose standing and 
technical knowledge of the subject of deposition of metals 
no one can challenge, has taken up the matter, replying 
to the technical points raised by you against the 
cess. On the eight points that Mr. Stepney Rawson 
I think, shown you to be mistaken in, I need not touch, but 
I should like to add that you do not seem clearly to compre- 
hend the all-important fact that Elmore produces in the one 
process of refining the copper a manufactured article, thereby 
increasing very enormously, by practically no additional ex- 
pense, the value of the raw and now refined material. I am 
sorry, however, that Mr. Rawson has not dealt with that part 
of your article treating with the financial policy of the 


Elmore companies. His reason for this may be that he has 


confined himself to the technical questions only and not to 


_ the financial FR for which probably his brother is 
responsible. I would like to point out, from my own know- 
ledge, I having been ont | interested from the com- 
mencement, besides having a good knowledge of what was being 
done from time to time, that, besides the original companies, 
no subsidiary Elmore company was brought out until the 
works at Leeds had been erected, and the invention had been 
proved on a commercial scale. If any further time had been 
wasted in developing the foreign patents, those nsible 
for the formation of the companies and for the exploitation 
of the patents abroad would have been greatly to blame ; 
for, as is well known, patents have only a certain time to 
run, and rival manufacturers are only too keen to take any 
advantage possible to depreciate the value of patents or pro- 
cesses In their respective countries, and I consider it a feather 
im the cap of those connected with the companies that the 
patents for France, Austria, and Germany should have been 
already placed, and arrangements made on a large scale for 
manufacture. The head of one of the largest electrical busi- 
nesses in England stated at the end of last week that it 
Seemed to him that the ELECTRICAL REVIEW were tech- 
nically quite unacquainted with the present state of electro- 
the ting, and that they were basing their arguments upon 
state of the trade some few years ago. I myself think 
you can be little aware of the enormous extent of the 
Copper industry. As a result of my enquiries, I find that 
average production of copper articles of seven different 
concerns is no less than 73 tons per week each, while, of 
se there are many other firms in the ind 
‘urnover I am unacquainted with. Now, the Elmore process 
e, sPplicable to practically every copper article that is manu- 
or and it is claimed by Mr. Elmore that any copper 
hele can be manufactured, including strips and thick wire, 


_ under 1d. per Ib. above the cost of raw copper 


_ and a well-known writer on é 


whose 


purposes, ab the cost of 
articles from about per Ib, 
co varies t 2¢d..per lb. up to man 
shillings per Ib, above the cost of raw copper, and there ‘ | 
a very large business done in articles averaging wor 2 lb. 
above the cost of raw copper, which price was that taken in 


such as is used for electric lighting 


the original Elmore prospectus for the expensive articles, so 


that you see that whilst splitting hairs as to whether the 
cost of the Elmore process is 1d. per Ib. or 2d. per. Ib. above 
the cost of raw CONDE, ; TOR lose. sight altogether of -the 
question that, even were the cost of the prove ee igh as 
6d. per Ib. above the cost of the copper, there would be an 
enormous profit for many articles of regular daily consump- 
tion. I sympathise with those who think that. we ought to 
be allowed to view the Elmore 48 in actual work, but I 
can but take the reply that has been given me by the com- 
pany, namely, that apart from the question of the loss of 
time to officials, they are constantly making new improve- 
ments and discoveries which they are applying on ‘a large 
scale, and therefore it would be injudicious for anyone to 
see the works at the present moment. I would further men- 
tion in this connection that there are many firms and com- 
panies in the trade who rigidl | de a admittance to their 
works, and very rightly too. [am myself content to rely 
upon the word of such well-known men as have seen the 
retan, ow of copper industry 

him nes princeps in the copper trade, and whose integrity 
and honesty are now admitted by even his worst enemies, to 
say nothing of such men as Dr. Hopkinson, Major Jones, 
who was for many years head of the most important oro 
ment of Sir William Armstrong, Mitchells & Co. ; Major 
General Fraser, who was the head of the Royal Laboratory 
at Woolwich and thé Small Arms Factory at Enfield; Mr. 
Rock, Chairman of the Phosphor Bronze Company’; Sir 
James Mackenzie, who held a very important sr: vs at 
Armstrong, Mitchells & Co.’s works in Italy ; and Mr. George 
Holmes, the Secretary of the Institution of mes mu vu 

| ngineering su Fev and in 
addition to all these we have the testimony of the two Mr. 
Rawsons, who have identified themselves with the Es 
and Messrs. Parker, Simmons, Sp , and others, were 
interested in the company ori y, or reported upon the 
process. ermore, I am in a position to know that 
those who are the most competent to judge of the future of 
the companies have been and remain the largest share- 


holders. | 
An Original Shareholder. 

e writer of this epistle is the same youthful believer in 
to whom we aiministered a little sermon 
on credulity in our issue of October 10th, p. 415. As the. 
present communication appears to be on the same lines as that 
which appeared in the number of the REVIEW above men- 
tioned, and as most of the names quoted have already 
been made familiar in our articles on the subject, we need 
not at the moment make any further comments beyond 
stating that “ An Original Shareholder” and his clique are 
probably the only pue in existence who have such implicit 
confidence in Mr. Stepney Rawson, and 80 little in ourselves, 
as his first paragraph implies.—Eps. Etec. REv.] 


Electric Railways. | 


I am pleased to note in the issue of your most excellent 

per of December 26th, 1890, that you have done me. the 
hcnour of publishing the paper which I read before the 
Chicago Electric Club, November 17th, 1890. ' 

The Street Railway Journal, published In New York 
City, and being the leading paper of its class in this country, 
published in the December, 1890, number of their paper an 
editorial comment or criticism upon my paper. The 
criticism was so manifestly unfair and unjust, that I felt 
called upon to reply to it, which I did, and my letter to them 
is published in the January, 1891, number of their paper. 
For your information I enclose you herewith: (1) A type- 


written copy of their editorial ; and (2) a type-written copy 
of my reply. 


It occurred to me that these papers would at least be of 
interest to you, and, possibly, that you might wish to reprint 


them in your paper. 
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ELECTRICAL REVIEW. 


[January 23, 189%, 


Thanking you sincerély for the compliment and honour 
conferred me, as indicated above, 
3 | am, very respectfully, 


Chicago, January 8th, 1891. re 


Copy of Editorial taken from the December, 1890, Number of 
the “ Railway Journal,” published in New York City. 


Ina recently read before the Chicago Electric Club, 
Theo. P. Bailey makes the following statement :—“ Several 
railway companies which adopted the cable system before the 
possibilities of the electric system were fully appreciated or 
understood, are now seriously considering the complete dis- 
placement of that system and the substitution of electricity 
in its stead. Ihave no doubt that some bright representa- 
tive of the electric system will persuade our cable friends to 
join the procession of progress, abandon the cable, welcome 
and adopt electricity as the motive power, and thus preserve 
the independence and stability of his street railway system.” 
Such statements sound very nicé on paper, or would, if they 
were.true ; but we have yet to learn of any company that 
contemplates such a change. Statements like the above do 


more harm than good to the cause of electric traction. No 


matter how much we may all wish that electricity might at 
once be ado as the universal motive power for street 
railways, we know from the very nature of the case that it 
cannot be done. Nearly every street railway line in opera- 
tion or building | mes a different problem for the engineers 
tosolve.. To a few the cable is best adapted, to others elec- 
tricity; and to others horse-power. Several important lines 
are à to be Sue : ge with cable, on every one of which 
the prefer to employ electricity, but in 
the present state of the art they do not feel safe in doing it. 
Are we.to infer that they are fools “above all men” because 
pres Hoe the cable system. By no means; we give them 
it for being honest, and for doing what all would do if 
placed in their position and knowing all the facts. We do 
not believe that there is an electric company in the country 
that would undertake to equip with electricity such lines as 
Third Avenue and Broadway, New York, or Pennsylvania 
_ Avenue at Washington, if they were to manage the lines and 
be held responsible for their economical working for the next 
five years. However much a may entertain the hope 
expressed in the paper named above, that horse, cable or 
steam power will be numbered with the events of the past, 
and that electricity will claim supremacy, we do not believe 
that cable railway managers nor those contemplating the 
building of such systems are giving themselves very much 
concern over the possibilities of such an event. 


Copy of Mr. Bailey’s reply published in the January, 1891, 
“ Street Railway Journal” of New York. 


(As we have many times stated, our columns are À say to 
any who have anything to communicate, and especially are 
they open to any who may at any time feel that through 
some utterance of ours, or some mistake, they may not have 
received entire justice. Under these circumstances we are 
very glad to print the following letter which relates to some 
editorial comment in our last issue.—En.) 


Chicago, December 20th, 1890. 
Editors “ Street Railway Journal.” | 

Gentlemen,—It has been my pleasure to read the December 
number of your very excellent journal, and to note its editorial 
comments upon certain statements in the paper which I read 
a few weeks since before the Chicago Electric Club on the 
subject of electric railways. 

I am truly glad to know that there was something in the 
paper worthy of the consideration of thoughtful people, and 
am not surprised to find some who are unwilling to accept the 
predictions made as to the future of electricity in the problem 
of surface and elevated railway transportation, but I do 
regret to see that I am credited with exaggerations and mis- 
statements in order to score a point or a victory for elec- 


‘tricity, and at the same time strike a blow against the 


cable. 
When I stated that several railway companies which had 
adopted the cable system before the possibilities of the elec- 


seriously considering displacement of. tha 
system, and the substitution of e 
indisputable evidence of the fact before me, and that evidengs 


is still in my possession. It is a notable fact that electricity: — 
is now being used on many roads where two or three yea” 
ago it was contemplated. the cable system should be used, ~~ 
In fact, at that time nothing but the cable system was'¢on. à 


sidered for these particular cases. 


It is also a fact that several cable railway companies hayg. 


used electricity instead of cables in equipping extensions: ior 
new lines, and I have no doubt others do likewise inde 
future. The principal reason why there has not béta 
general movement in this direction is that the desingd 
franchises for overhead wires could not readily be obtained, 
Cable railway companies in four of our leading western citiés 
are now arranging to supplant their cable with the electric 
system, and I have no doubt that within one year the ‘final 
arrangements and contracts will all be closed. 


Mr. Frank Van Vleck, of Los Angelos, recently readig © 


paper before the American Society of Mechanical Engineers, 


In which he said :—“ The writer, although connected with 


the development of the cable system, cannot but conclude 
that the bet of usefulness for the cable has for ever 
and that the electric road stands the champion in the field.” 
Mr. Thomas Lowry at the last meeting of the American 
Street Railway Association, said that he was so thoroughly 
convinced that electricity is the coming power for street 
railways that this was the last convention that would ever 
seriously consider horses for the operation of street rail. 


ways. 
Tt is not surprising that the ent of all cable and 


horse railway companies do not abandon their present method — 


of propulsion and substitute electricity, for it must be remem 
bered that the latter is the junior member of this trio of 
motive powers for street railways, and its superiority and 
advantage must be proven beyond the ibility of a doubt 
before its seniors will give way to it. amine the statisties 


of the past two years, however, and I believe you will agree 


with me that it is rapidly and permanently making up &é 
record upon which the verdict of the public will be not 
tially a unit in its favour. RS 
e facts as they are shown to-day do not warrant o 
justify the division of business between the electric, cable, 
and horse railway sys as stated in your article, for itis 
universally conceded that the latter method has 
become obsolete so far as future installations are co 


' while the cable system has no advocates, except for large cities, 


: 


tric system were fully appreciated or understood, were 18# © 
ectricity in its ‘stead, [Yaa 


where overhead wire privileges cannot be obtained, ont ee | 


where the gradients are so excessively heavy that 


cannot be relied upon in ascending them. In all other cases, — 


and under all other circumstances, the electric system stands 
unexcelled and supreme. | 


In counter-distinction with or statement | 
that no electric un “wid woul 


undertake to equip with elec 
tricity suéh lines as Broadway and Third Avenue, New Yo 
or Pennsylvania Avenue, Washington, &c., I speak advisedly 
when I say that I know of at least one electric company who 
would be very glad of an opportunity to equip any one of the 
three roads mentioned, with the tee that the | 
age of operating expenses should be less with electricity than 
with any other known system of motive power for traction 
purposes. I am not certain but that there are at least fou 
other companies who would willingly accept a similar com 
tract. 

I do not believe that there is a point on Broadway or Thind 
Avenue, in New-York City, where a greater number of cars 
~~ in a given time than at the corner of Winter and 

remont Streets, in Boston, where the electric system ® 
employed on the West End Road in that city. No one hi 
ever doubted or questioned the complete success of this ele 
trical installation, and anyone familiar with the situate 
there will concede that it operates under conditions of & 
adverse character, and that such a combination of unfavour 
able circumstances affecting the operations of an electric road 
connet be found in any street railway system in the U 

tates. 
Trusting that you will do me the favour to give this letter 


a place in the January number of your journal, ae 


I am, with respect, 


P. 
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HOLMES & C0: 
NEWCASTLE-ON-TYNE, 
17, COLEMAN STREET, LOND, 


SLOW SPEED. 
HIGH EFFIGIENGY.. } 


WOODHOUSE RAWSON UNITED, 


uss. 


WHEATLEY: KIRK, 


ELECTRICAL : ‘AUCTIONEERS, VALUERS 
AND : ARSITWATORS, : 


TELEGRAMS: “INDIONS,” LONDON. 


QUEEN VICTORIA STREET, LONDON, EC, 


Albert MANCHESTER. 


THE ELECTRIC & GENERAL INVESTMENT 0, 


LIMITED, 
—1& 2, Great STREET, BC. 


His Grace the DUKE. OF MARLBOROUGH, Chairman. 


‘fhe Company has FOR THE PURPOSE OF 
FACILITATING THE PROMOTION AND DEVELOPMENT 
OF UNDERTAKINGS for Electric Lighting, Traction, Trans- 
mission of Power, and other industrial uses of electricity. 

Communications may be addressed to— 


J. CECIL BULL, 


& CO. 


ALBERT STREET WORKS, BURSLEM 


MANUFACTURERS OF | 


CHINA AND PORCELAIN SWITCHES, 


Screwed and Plain, 


LAMPHOLDERS, CUT-OUTS. =» 
AD ALL CHINA FITTINGS USED BY ELECTRICIANS 


SEVENTH EDITION OF MUNRO & JAMIESON'S ELECTRICAL POCKET-BOOK. 


ELECTRICAL RULES AND TABLES 


(A POCKET-BOOK OF) 
the use of Electricians and Engineers. 
SRO. C.E.,and Prof. A. JAMIESON, F.RS.E., M. Inst. C.E., 
M. Inst, E.E, han Edition, pocket size, leather, 83. 6d. 
réviséd aod eularged to 680 pages, “ Won- 7 
— - the highest commendation we can give 
ket-book “Electrical e ster Messrs. Munro and Jamieson’s 


Feventh Edition 
de bertes perfect. , 


cloth, 10s. 6d. 


ELECTRO-METALLURGY, 


(A TREATISE ON). 
“Belting the applicatirn of Electret À the Plating, Depositin 
Pine and Re oing-of vari yh and to the Keproduction 
and Art Work, 
MILLAN, late Demonstrate of Metallurgy, Ki College, 
Lu London, Chemist a: Metallurgist to the Government’ Fuowory, Cosei- 


One of the BEST and MOST COMPLETE manuals hithe. to published on 
Electro-Metullur urgy.”—s lectricat Reviey. 


MAGNETISM AND ELECTRICITY 


(AN ELEMENTARY MANUAL OF}. - 
With Examination Questions and numerous Maltisthes. 


Put? Maynetiom, Pa M Inst. CU, w Technical College. 
m, ls.; Part IL Voita , 18. 64.3 P ut 
tatics, or brictionet Electricity, le 18. 64. ; À complete in € th: 


_ CHARLES GRLFPIN& Go, res, rand 


— 


PRICE & GOULTY, 


Address No. 4,209, DO 


NOW READY ,— With numerous Illustrations and Tables, large crown, vo. | 


MAN .opèn to as Electric : 


4 


À 


VULCANITE. 


HARBURG ‘ANDIA-RUBRER COMB: COMPANY. 
_-Londen Warehouse: LF. WINTER, - à. 
188, LONDON: ‘WALL: WOOD: STREET. E.0. 


EBONITE. 


any kind Wanted, or for Sale-or Ænchange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). 
Three consecutive Insertions for the Price for Two. — 


had on application. 

IMMEDIATELY, Electrical E to go to 
India to represent London firm; must thoroughly 
experienced in estimating and carrying out complete installations. 
—Apply, stating. and terms, . to. “ Invi,” 

Office of this Paper 2 EE 
HOP MECHANIC Wastted for ordinary telegraph instru- 
ment work.—Apply, stating = required, to Jon Nzazs, 
Stoke-on-Trent. 4214 


WANTED. ‘practical electrician, well up in the designing oy 
manufacture of dynamos, fittings nee. installation 
| req 


PAT. ELECTRICIAN (24), re-engagement. 
Several years’ experience, thoroughly accustomed to the 
charge of electric I lightin plants, including “rio accumulators, 
ga, or steam engines. bést testimonials.— “D. T,” 
77, Lord Street, Oawaldtwiatle. Lancashire. 


OUNG MAN, aged 19, seeks re-engagement in ‘rence 
Has had th used-to test 


"Work. training, 
draughtsman, first-class reference.— A. Be "100, 
Lupus treet; Pimlicr, London. 


ANTED, Partner with £1,500 capital to 
electrical engineering. business, 
connection.— Apply 4,215, ELecrricat Review 0 


ANTED, Geéntleman with capital to au Electrical 
Engineer in develop a manufactu:ing business. — 
VIEW Office. 4200 


5 years’ experience, arc and 

Good practical man; home or et ae 
small salary.—Addres-, 11, Selwood 
South Kensington. 


- 

OUNG MAN seeks situation as Assistant Electyicign or 
Improver at telephone, lighting or other electrical work. 
Practical and theoretical training ; good references.—*‘ H.,” 
Trafalgar Villa, Berkeley Road, Bristol. “aies 


LECTBICAL ENGINEE years’ arc and 
incandescent lighting, i aan &c., res situation at 
home or abroad. —No.. 4,197, EtmoTRicaL Bsvnw office. 


home or abroad. Over 6 experience 
draughtsman; go.d references. No. 4198, 


Review office. Mited 4198 


UE Gower-Bell Telephones for sale, royalty paid. Tendeis 
to be sent to “‘ Benjyamin,” Revixw 4908 _ 


TANTED, second-hand Holtz machine, smallégé size and 
simplest make.—Address No. 4,208, this office. 


PWELVE shillings each will be paid ‘for’ céiiplete V Volumes 3, 


20, 22, ELxcreicaz Ravirw. Two Ag sixpenice — 
4 for co copies of same for May 4th, 1888. Not 4,208, ELECTRICAL — 
ee, 22, Paternoster Row, London, ' 


profitable 
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> EFORE ORDERING Electrical Plant and Accessories, 
Write for Patphlets to the Exrcrrican 
Limrrep: “ Electrical Distribution,” “Machine 
Driving by. Electricity,” “The Tel System of ‘Cheap Trans- 
and Electrical Supplies.” — » Victoria St., Westminster. 


ONDON SHOW-ROOM. One pr the finest and most ca 
| Fx ‘positions in the City of London. Specially suited for dis- 
play -of ical . or-other specialities. -Motive power if 

Mowers Office ExucrercaL 


REVIEW. | 4905 


Le HONITEUR des INYEN TIONS INDUSTRIELLES 


15th YEAR... 


6 BOULEVARD. DE ST RASBOURG. PARIS. 
| Binteon Pages, Half-Monthly, IUustraioë. . 


SUBSCRIPTION : Gs, Yearly, 86. 64. Half-Yearly, Post Free - 


ESTABLISHED 1880. 
| THE 


Rail way Engineer 


Administration of Railways. 
MON THEY: ONE 


A Valuable Work for Reference, illustrated with large 


LITHOGRAPHED WORKING DRAWINGS 


Of Locomotives and other Stock ; 
Kinds of Railway 


ANNUAL SUBSCRIPTIONS, IN POSTAL UNION, 14s. 
(Payable in Advaner, including Postage. ) Æpecimen Copy Post Free, is. 


OFFICES :—8, CATHERINE st STRAND, LONDON, W.C. 


NEW - 


Cloth, 2s. 6d., Post Free With Numerous Diagrams. 
. By Prof. J. PERRY, M.E., D.Sc., F.R.S. 


SPINNING TOPS. 


The magia Lecture at the British Association meeting at 
. Leeds, September, 1890. _ 


Cloth, 2s. , Post Free. With. Wamerous Diagrams. 
V. BOYS, A.R.8.M., F.R.S. 


An Illustrated Monthly Review of the Construction, Machinery and 


SOAP BUBBLES AND THE FORCES WHICH MOULD THEM.. 


of three Lectures delivered at the London Institution 


December, 1889, and January, 1890, béfore a 
juvenile audience. 


H. ALABASTER, GATEHOUSE & CO. 


22, Paternoster Row, London, E.C. 


Mr. J. G. LORRAIN, M.1.E.E., M.L.M.E, &c., 


“Violoncello - - 


Humorous SKETCH 


THE ELECTRO-HARMONIC SOCIETY. 


FRIDAY, JANUARY 30th, 1891, À 


ST. JAMES'S HALL RESTAUR 
_ (BANQUET ROOM), REGENT STREET, w., | 
At Eight O’clock. | 


2... 
Mr, THOMPSON, Mr, W. G, FORIEGTON, Mr, JAMES 
Mr. ROBERT HILTON. 

-, - Mons. B, ALBE 
Humorous Sketches = Mr. 3. KIFT ** 
Musical Directors: | | 
Mr, T. E. GATEHOUSE and Mr. ARTHUR THOMPSON.” L! # | 
A Broaducod Piane will be usec. ne 


PROGRAMME.-PART I. 


GLEE 
Messrs, J. Brown, A. Thompson, Ww. G. Forington and R. Hilton!” “t À 
New Sone ©...  “Thoughisand Tears.” +> Hope Temple, 
Mr. W. G. Forington. 
PIANOFORTE SOLO “ Pre‘ude and Fugue in G minor.” .. 
Mr, Alfred Izard. 
Sone .. ee “The banksofthe Bann.” .. Germ 
Mr. Arthur 
GLEE . | 3 40 
J. A, Thompson, W,. G. _Forington and R. Hilton, 
VIOLONCELLO 8010  .. ‘Second Morceau de Salon.” .. À Albert, : 
Monsieur B. Albert. ; 
SONG .. “ Hybrias, the Cretan.” J. W. Biot, 


. Mr. Robert Hilton. 


ee .. ee ee 4 

Mr. James Kift. 


# 
PA RT. XX. | ET 


GLEE 
Messre. J. Brown; A. Thompson, W. G. Forington and R. Hilton, 
Sone fe “ Weep no more, thou sorry boy.” as Haïtoa, 
SERENADE... we “ Neapolitan song.” er Toni, 
LL 
Monsieur B. Albert. JA 
GLEE 
Messrs. J. Brown, A. Thompson, W. G. Forington and R. Hilton, 
OLD Sone... “ Now Phoebus.” . 
Mr. Robert Hilton. +) HT 
Hvumorovs SKETCH ae oe 
Mr. J. Kift. 4 a 
* > (4 
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>INDINGS AND CASES Subscribers others hav 
their half-yearly numbers bound han efor bind 
or 


Cloth at the rate of 3s. 6d. 1 Cases f ing 
- PATENT AGENT AND CONSULTING ENGINEER, per volume. 
Norfolk House, Norfolk St., London, bs also perio at 2s. 6d. each. —22, P ATEBNOSTER Row, Lo 
“PATENTEE’S HANDBOOK” Post Free on Application, 
R. MCGOUNE, BUCHANAN &Co. | Samples and Quotations on act of Pur 
. .WHOLESALE MICA MERCHANTS, Specifications. 
9, Mincing Lane, London, E.C. Special Department for Chemicals used 


Telephone No. 11,147. Telegrams, “ Boulanger.” For Electrical and all other purposes. Electricians. 


ELLIOTT BROTHERS, | 
101 & 102, ST. MARTIN’S LANE, LONDON. wi | , | 


(ESTABLISHED 1800). 


RLRCTRICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS 
ELECTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


va 
— 


{> 


SUBMARINE MINING APPARATUS, &c. CONTRACTORS TO HM. 


Highest Award Paris Exhibition 1880, Only “ Grand Prix” to any English Rlectrical 3 


Telegraph Address: “OHM,” LONDON. Telephone No. 8852. 
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Are more carefully and accuratcly calibrated than any others in the market. : 
EVERSHED'S PATENT 


M a ne E R Thorough Mechanical Construction. Simple 
connections for heavy currents. | 

| LTM ET FE RS. Can be left continuously in Circuit. Do 

not overheat or burn up the Coils. 

| For QUICELY measuring at full pains volts the 

0 H M M E | E R S. INSULATION RESISTANCE of House Wiring, 

| Cables, Dynamos, &0., with PORTABLE 100-Voit 


GENERATOR. 


ALTERNATING CURRENT INSTRUMENTS 
AMMETERS. | The ONLY INSTRUMENT 


correctly for any frequency. 


VOLTMETERS. 


OOLDEN 


Contractors to English & Foreign Governments, 
Raïlways, Central Slations,&c. 


YNAMOS, 
| Armatures insulatedentirely with MIC A 


POSITIVE DRIVING 
of Conductors. with Gramme, Drum and Bar Armatures. 
HAVE BEEN BUILT IN ALL SIZES, 
AMPLE GLEARANCE 


ei sna at same LOW TEMPERATURE, Some welghing over SEVEN TONS without Engine. 
DTORS. 
STRONGLY BUILT. 
Will drive machinery direct with Spur Gearing, without breaking down the armatures. 
| | HIGH EFFICIENCIES. à, 
+ 
FOR ANY OUTFUT. | 


DYNAMOS and MOTORS 
B ult to Specification. 


STEAM DYNAMO for ELECTROTYPING- 
supplied toOrdnance Survey Dept. 


Wooorie.n Works, Harnow ROAD, 
LONDON, w. 
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publications. 


On New Year’s Day ‘our books gave on of orders for the 1891 issue mes 
more than the whole amount we received 1890 edition up June 80th, 1890. : “ 4 0 
Le In other words, for ewery of orders received for the 1090 Book up to June 80th, 1800, we taro ES 


_ Years Day 2113 for the 1891, Edition, and orders are still coming in. 


6@ Our Subscription Orders for Copies of thé 1891 issue’ Sees. no pa SA | | 
” more than the whole of the orders we received for the 1890 Book up to June 30th, 1690, win six months 
yet for ee Orders to come in. 


NOW IN THE PRESS. 


FOR 1891. ost Free | 


TENTH YEAR OF PUBLICATION. _ |}! 


THE LEADING ELECTRICAL TRADES DIRECTORY OF GREAT BRITAIN, 
And OLDEST ELECTRICAL DIRECTORY in the WORLD. 


SPECIMENS OF FREE ENTRIES. 

| ALPHABBTICAL SEC TION.—2 lines small type (exclusive ot advt. matter). | 

. So Bolling & Lowe (late W. Bird & Co.,) electric light engineers, manufacturers & contractors, 2, Laurence | | 

a à Pountney-hill, London, E.C. (Telegrams: “ Bird,” London. Telephone No. 1530). ak: + | 

Fy | CLASSIFIED TRADES SECTION .—Free Entry, 3 lines (exclusive of advt. matter). Le à 

z Bolling & Lowe (late W. Bird & Co.,) 2, La: Adler, W. H. & C Weyringergasse 17, Vi 8 j 
- Pountney hills C, helene “IV, Austria. ‘(Teles rams: “ Aitleckamp, 5 

E ‘ « Bird,” London. Telephone No. 1530). | Vienna.” Telephone Nos. 2375 & 2123). If: 

All Orders for Advertisements, Books and Insertions to be forwarded to’ à 


| WM, _DAWSON & SONS, 148-149, UPPER THAMES STREET; LONDON: Ed 
WHITTAKER’S HANDBOOKS for ELECTRIGIANS:| 
Witb 130 woodcuts and diagrams. Third edition. ory 


By GISBERT KAPP, C.E., Member of the Council of the , 
revised and enlarged. Crown 8vo, 73. 6d. : | | } 


Institution of Electrical Engineers. 
ELECTRIC TRANSMISSION of ENERGY, 
By Sir DAVID SALOMONS, Bart., M.A., Vice-President of me | ESTABLISHED 1889. . 
4 Institution of Electrical Bogineers. | 


and its Transformation, Sub-division, and Distribution. 
ELECTRIC LIGHT INSTALLATIONS, 


4 


and the Management of Accumulators. With 106 weollente Published vaatratanabed Morning. 
and diagrams. Sixth edition. Revised and enlarged. Wide ns 
PRICE ONE PENNY, 


By W. H. PREECE, F.R.S., and JULIUS MAIER, Ph.D. E ‘ 
THE TELEPHONE. With 29) illustrations. 
ALTERNATING CURRENTS OF ELEC- DEVOTED TO THE INTERESTS OF SHARE: | 


TRICITY. . Secoad edition enlarged. Crown Bvo, 43. 6d. | HOLDERS AND INVESTORS. \ 
By 8. R. BOTTONE. | : 
ELECTRO-MOTORS : How made and how Cs À 
used. 64illustrations. 34. FULL CRITICISMS ON NEW COMPANIES, MEETINGS,@0) 
| ELECTRICAL INSTRUMENT MAKING | LATEST PRICES OF QUOTED AND UNQUOTED = : 
edition: | MINING, INSURANCE, PRODUCE & SPORTING NOTES). 
ELECTRIC BELLS, and all about them. DAILY EXTRACTS FROM THE REGISTER OF BILLS OF 
99 illustrations. Third edition. Revised, 34. |... SALE AND DEEDS OF ARRANGEMENT, 
By SYDNEY F. WALKER, M.L.E.E., A.M.Inst.C.E. surprise INFORMATION. - ae 
ELECTRICITY IN OUR HOMES AND. 


WORKSHOPS. 137 illustrations. Second edition, be Scale of Charges for <adsiriiiaunts can Ve ‘had “ 
By JOHN GRAY, B,Sc., A.B.S.M., A.LE.E., M.P.S. 


ELECTRICAL INFLUENCE MACHINES, | 


À Complete List of Engineers’ Books, publish by Whittaker, sent free on 


WHITTAKER & GO, PATERNOSTER $0, | BUGKLERSBURY, LONDON, BO. 
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ELECTRIC COMPANY, 


LIMITED, 


499 & 124, CHARING CROSS ROAD 


(OXFORD STREET END). 


Teledraphic Aääress: 66 GALWANOSCOPE.” 


‘Telephone No. 35,028. 


LONDON, W. C., 
Januuary, 1891. 


We have much pleasure da informing you that we have 


| opened at the above address Showrooms and Warehouses for 
| the sale of DYNAMO MACHINES, MOTORS, ELECTRIC LIGHT — 
LE | FITTINGS and other Electrical Apparatus, and beg to invite — 
| you to favour us with a visit, with a view to entering into | 


business relations. 


We wish to mention that one object which we have set 


THE SOLE REPRESENTATIVES OF THE 


OF BERLIN, 


A firm whose high standing and reputation, we believe, is 
known to you, whose factories are the largest on the 


| ourselves is to promote intercourse between electrical firms in 
iG and first-class Continental manufacturers, and bene . 


Continent, and who having successfully carried out the largest 
Central Stations in the world, have an unequalled experience 


in Electric Light and Power Industries. 


Besides a most varied 
collection of ELECTRIC LIGHT FITTINGS, INSTRUMENTS, &c., 
1h | ¥e exhibit at above address, in WORKING ORDER, a number | 
w|8 | of MOTORS illustrating the applications of Electricity for 


domestic purposes, an exhibition which we feel sure will 


in existence ‘at present. 


KEYS’ ELECTRIC. COMPANY, Lid 


interest you greatly, as it is probably the only one of its kind | 
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; Elementary Data; Arrangement of Power ; Dynamo-Electric Machines ; Diseases of Dynamos ; Lampe +; Instruments ; Cirouits or Ld 


publications. 


Crown 816, fs. 6d., Post Free. New Edition with 3071nstmations. By W. SLINGO, J of the Tele d School of sk 


and A, BROOKER, Instrugier en Biectrical Engineering at the Tetegraphists’ ool of Science, 6220. London. ER 
ELECTRICAL ENGINEERING FOR ELECTRIC. 


‘ARTISANS AND STUDENTS. 
Contents : :—I. 1, Practical Units—Obm’s ~ Units. Ht. Primary: 
Batteries. 1v. Measurement of Current St .. :v.: Measurement of Resistance. vi. Measurement of can Force: 
vit. Electro-Magneta—Electro-Magnetic Induction. vi. Dynamo-Electric Machines (Alternate Current). D i 
Machines (Direct Oysspat) x. Direct Current Dynamos (continued)... xt. Direct Current rite (Spes Coil). 

their Apphcations. Transformers. x1v.: xv. Janie. XVI: 
xvit; Installation - Equip . Fittings, &o. - . 


Cloth, 4s. 6d., Post Free. 88 Illustrations. By. JAMES SWINBURNE. 


| Cloth, 4s. 64., Post Free. 41 Illustrations and 5 Tables. By F. B. BADT. 


INCANDESCENT WIRING HANDBOOK. 3 | 


Multiple Arc System; Three-Wire System; Methods of Running Wire; Location of Safety Devices and Switches; Fixtures and 


Elevators; Wire Gauges; General Electrical Data; Calculating Sizes of “Wires ; and two Appendicés. 
| Cloth 4s. 6d., Post Free. 70 Illustrations. By F. B. BADT. 3 3 qo 


DYNAMO TENDERS’ HANDBOOK. 


Accumulators Safety Regulations; Table of Electric Light Conductors ; Lamp Lighting Schedule; Construction Tools. 


| BELL HANGERS’ HANDBOOK. | | 
Voltaic Electricity ; of Daituries; Data ; Conner Batteries ; Battery Data ; Magnete Ju duction lp | 


Bells; Annunciators; Electric Alarms; Gas Lig manne a Electric Heat — 


Any of the above Books can be had Carriage Paid by sending a remittance for the price indicated to | 


ALABASTER, GATEHOUSE & ‘22, _PATERNOSTER Row, 


Types of Engine 24 H.P, Homes: 


GAS ENGINE. 


SIZES :—20 H.P. to 100 H.P. TUBE FIRING. 


Fi: 


Manchester. - 6, Todd “Street. ‘ DEPOTS." 

Glasgow.—13, Buchanan Street. Newcastle-on-Type- 4, Cloth Man 

Dublin. - 62, Middle Abbey Street. |  Belfast.—13, Queen's Square: | 


THE SIMPLEST GAS ENGINE MADE. ve | 


SPECIALLY ADAPTED FOR ELECTRIC LIGHTING. 


London Office.-80, QUEEN VICTORIA ST, E.C. “4 


- 


ANDREW. & Coy., Ltd., REDDISH; STOCKPORT4 


“ Altogether the only ones th if 4 
“ The author comes to his task, however, so well equipped by practical rs to be a basis for his very pro: 
| nounced confidence. His selection and treatment of the subject matter is decidedly a ay and à large amount of stereotyped matter, 4 | 
which is usually deemed indispensable to works on electrical subjects, is conspicuous by its absence.” —The Electrical Engineer (New À | 
York), February, 1889. ies: © 
‘“ Taken as a whole, the book is a most readable and instructive one, and, with the illustrations, isa valuable addition to the | | 
| literature of a subject which is-interesting to all-engaged in practical electrical work.” —Electrical World, New York, January 12th, 1889, § ! 
“ ]t does not need commending ; we have only to give the author’s name and that of the publishers.” — Electrical Plant, January, 1889: # 
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BALMORAL BUILDINGS, 91, QUEEN VICTORIA ST. 


STEAM WORKS, HATTON GARDEN. 


LECTRICAL 
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IMPORTANT NOTICE. 


TELEPHONES. 


EXPIRY OF -BELL’S PATENT, DECEMBER 9.h, 1899, 


Th “UNIVERSAL TELEPHONES afterthe above date WILL EMBODY ADDITIONAL IMPROVEMENTS 


ARE SOLD OUTRIGHT! NO RENTAL! NO ROYALTY! 
Suitable for Long or Short Distances, Outdoor or Indoor. à 


LINES ERECTED AND MAINTAINED IN ANY PART OF THE KINGDOM. ESTIMATES FREE. UPWARDS of 6,000in DAILY ds. 
N.B.—Catalogues containing upwarda of 300 Illustrations will be ready shortly. 


THE UNIVERSAL TELEPHONE CO. 11, Queen Victoria Street, London, E. C. 


HARTMANN & BRAUN'S 


FOR CONTINUOUS AND ALTERNATING CURRENTS. 


For PRIVATE INSTALLATIONS, 
For CENTRAL LIGHT and POWER STATIONS, SPECIAL 
For SHIP INSTALLATIONS, | | | _ TYPES. 


Hartmann a Braun's New Electricity Meters, = 


0. BEREND & CO., 61, FORE ST, LONDON, EC 


TO TEE TRADE ONLY. 


CHARLESWORTH, HALL Co. 


Electrical Enginvcers, 
RICHMOND HILL IRON WORKS, 
SILVER MEDAL, BARCELONA, 1888. Cre 


MAEFERS OF 


HIGH-SPEED ENGINES, 


DYNAMOS & MOTORS, 
SEARCH-LIGHT PROJECTORS, &c. Ai | 
SHIP LIGHTING A SPECIALITY. ___ 


Es GINEERS,” 


LONDON AGENTS, 


EWEN & Co, | 
37, WALBROOK, E.C. 


The following sizes of are 


kept in stock or in progress. 
Lamps Amps. | Vos. Speed. PRICE. 
90 45 100 852 | &76 
180 90 100 1020 : ; £99 
220 120 100 | 880 
400 200 | 100 | 826 . dr £170 


PROJECTORS IN 
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VESTERN ELECTRIC 


MANUFACTURERS OF 


TELEPHONES, 


LE ORDERS ONLY 


79, COLEMAN STREET, LONDON, E.C, 


CHICAGO, NEW YORK AND ANTWERP. 


CENTRAL STATIONS. 


CROMPTON & COMPANY, LIMITED, have erected, or are now 
erecting, Central Stations, and manufacturing machinery for same, 
to supply 


821,000 LAMPS. 


This represents two-thirds of the total horse-power being put down 
in ter Country for Continuous Electric Supply, or in other words, 


100,000 LAMPS 
MORE THAN ALL OTHER LOW PRESSURE SYSTEMS COMBINED 


| Full information on the latest nb of Electrical Engineering and Tenders for Central Stations me 


any magnitude, can be obtained by applying to— 


CROMPTON & CO., Ltd., 
MANSION HOUSE BUILDINGS, LONDON, E.0. 


Works & LONDON. 


ANDREWS PREECE, 


ELECTRICAL ENGINEERS & CONTRACTORS 


MANUFACTURERS OF THE 


ARC LAMPS, SWITCHES, &c. 
_| Estimates and prepared f freeof charge on applicaties 
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| _ Are now the 


SOLE PROPRIETORS 


PATENTS. 


Prices and fall particulars of VITRITE CAPS ona ns on application to. 


88, QUEEN 


LONDON, EC. 


REID ‘BROTHERS, 


12. WHARE ROAD. CITY ROAD. LONDON. 
‘TELEGRAPH ENGINEERS AND OONTRAOTORS. 
f For the Supplying, resting, and Laying Down Under-Gromnd Wire both for | 
TELEGRAPHS AND ELECTRIO LIGHTING | 
PNEUMATIO TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING ‘APPARATUS. 
PATENT TELEPHONIC WIRES | 
TO PREVENT INDUOTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 
WANUFAGTURERS OF SUBMARINE CABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INGULATORS AND STORES OF EVERY DESORPTION. 


ws 


| LIM ITHMD. | 
101, Leadenhall Street, LONDON. Telegrams: “QALLENDER, LONDON.” | Telephone, No, 4485. 
| LIVERPOOL: 36, Dale Street, 


Werks: ERITH, KENT. Telegrams: “CALLENDER, PIOARDY.” Telephone, 8411. | 
' | UNDERGROUND MAINS 
| LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 
. LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. | 
Concentric Cables—-ARMOURED-—Metal Sheathed. 
AHRIAL COA BLHS. | | 1308 


— 


| 
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| VERITY'S E ELECTRIC LIGHT FITTIN 


METAL SPECIALITIES: 
| x Blectele , Volt and 
WOODCOCK STREET, Capt. HOLDEN’S Meters, Reflecting 
BIRMINGHAM. win . and Firing Keys, Hydrometers. 
Telegrams “Bronze,” Birmingham. PITKIN’S Electric 


JOHN & Wm. ROPER, BRADFORD, voris 


“THE TELEGRAPHIC JOURNAL AND HLECTRIGAL REVIEW. 28, 


66 
VERI rs PATENT “QUICK MAKE & QUICK BREAK” SWITCHES 
Are the best in the market: A Stock alwa in hand with China or Brass Covers;-or Special Cast 
and Work suitable for High-Class Decoration. 


WERITYW’S PATENT SAFETY” SAFETY cuT-ourTs | 
Best and cheapest in the Market. . By their use it is impossible to place a large fuse in a block intended for a 


result is not obtainable with any other Cut-out. 
The largest Stock and most varied ae 2 q a8 


VERLITYS, 
KING STREET, COVENT GARDEN, VW. “and 187, REGENT REBT, w 


TELEPHONE 2648, Telegrams: “ELECTROLER, LONDON.” 


ELECTRIC LIGHT CARBONS, 
GALVANIC CARBONS & BATTERIES, 


CHEAPER AND BETTER THAN FROM ANY OTHER CARBON FACTORY, FROM ae 
BURCKHARDT & RICHTER, Mulds, Germany. | | | 


THE BERNSTEIN ELECTRIC LAMP CO, 
| ŒIMITHD), ~ | | 
MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. | 
OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. | 
| 

BELL PRESSES, ORILING 


BRASS, GUN METAL, | _ SWITOHES, 


PHOSPHOR BRONZE Farthenvare for Electric 


CASTINGS 
AND 


INGOTS, 
PHOSPHOR TIN, 


LIT 


ear The lamps of this Company are of low resistance, and 
entirely free from the claims of other companies. 1190 


ES 
Philosophical and Electrical Instrument Maker 


56, RED LION ST., CLERKENWELL, LONDON, E.G. t 


E Gas Re 
PITEIN & NIBLETTS Ge 


Instruments. 


GARRETT’S MAGNETO BELLS & TRANSMITTER 


IMPROVED PRIMARY AND SECONDARY BATTERIES, 


9 


Used for the last six years with the greatest success. =a 
GOLD MEDALS AWARDED. 


sin. Efcient, Strong, Silent. No Sparking ! No Overheating! 


ILLUSTRATED CATALOGUES AND PRICES ON APPLICATION. 
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ELECTRIC LIGHT POWER COMPANY, 


ARE NOW MANUFACTURING SPECIALLY FOR THE TRADE. 


BATTERSEA Transformers Arc Lamps —— ELectaicat ApparaTus| 


» S400 13 EP. £100 


BATTERSEA FOUNDRY LONDON:» 


sisi 
| or Catalogu and Particulars apply 0 TEE MANAGER, BATTERSEA FOUNDRY, s.vv. 


JOSHPH BOURNE & SON, 


 MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great toughness and strength. 
és gt Brown Stoneware. White Stoneware. Brown, Porcelain. Porous Cells. | 
Economy Strength and Durability combined. Prise Medal, Paris Electrical Ezhibition. 

Special Shapes for Telephone and Electric Lighting Wires. 


Works: DENBY POTTERY, NEAR DERBY. og 
London Office: NEW ST. PANCRAS STATION EUSTON ROAD. N.W. ses? : 


RAMSDEN, CAMM & CO. 


| BRIGHOUSE. YORESHIRA, 
Iron and Bteel Wire Drawers and Galvantyers. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 
Rice Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 


B. SPECIALITIES :—FINE SIZES OF H.C. COPPER, GERMAN SILYER, &c., WIRES. 3989 


THE WOODSIDE 
INCANDESCENT LAMP 


2 WATTS PER 
C.P. 
FROM 
200 to 2,000 C.P. 


WOODSIDE ELECTRIC 


ELVIN BRIDGE, GLASGOW. 


Telegraphic Address : “ INCANDESCENT, GLAS@®B iw.” 
PRICES ‘ON APPLICATION. 


These Lamps were used for Lighting Grand Concert Hall, &e., 
Edinburgh Electrical Exhibition. | des | 


Le 
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Machine Screws, Studs, & Small Œurned 
SS Parts, 


For TELEGRAPH OPTICIANS, MATHEMATICAL, SURGICAL, 
MUSICAL INSTRUMENT, TRUSS and CHANDELIER MAKERS, 
STATIONERS, SUNDRYMEN, &c., &c. 


OO 


=== BRASS AND COPPER SCREW WORKS, == 
GREEN STREET, 


—Deritenp, BIRMINGHAM. 


ESTIMATES GIVEN TO PATTERNS. 


INSULATING PRODUCTS. 


FIBRE. 


SHEET, RODS, ‘OR’ TUBES. SPECIAL REQUIREMENTS” MADE TO ORDER. 


VULCANITE CELLS AND PATENTED SEPARATORS FOR SECONDARY BATTERIES. 


Pure. Para Telegraph Strip, Insulating Tupe, dc. Putented Nun-Stretching Pure Insulating 
Rubber Guods of ali kinds for Electrical: Purposes. : 


PATENT COTTON “SIMPLEX” BELTING 


For DYNAMO, MAIN, and OTHER DRIVING. 


Valves, Sheet cg Hose Pipes, Fire Iluse, Chemical Appliances, Waioticoo! Garments, and all kinds of 
- India-Ruabber Goods in Stuck, and to Order. 


PRICE LISTS ow APPLICATION TO 


MOSELEY 


CHAPEL FIELD WORKS, 
ARDWw IV ANCHESTER. 


WAREHOUSES: 
_ 2, &, & 6, New Brown St., MANCHESTER. | 87, Miller Street, GLASGOW. 44, Place Sainte Gudule, peusem 
, 14, Aldermanbury Avenue, LONDON, E.C. 20, Rue des Marais, PARIS. 29, KI Reichenstrasse, HAMBU 
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MAGNETO WORKS, SHEFFIELD. 


22222, 


SPCIALITIES it STEEL and STEEL WIRE adapted to the INSTRUMENT and ELECTRICAL TRADES, 


MAGNET STEEL of the highest efficiency. 
SWEDISH IRON, ABSOLUTELY PURE AND DIAMAGNETIC. 
TOOL STEELS—ALL DESCRIPTIONS. | 
COLD ROLLED STEEL in all dimensions. COLD ROLLED STEEL tempered and polished in — 
SPRINGS, HELICAL, SPIRAL, OR TO PATTERNS. _ 
Best Round Steel Wire Polished in — or Coils, all gauges. Tempered Wire, Polished and Plated Music Wire, 


Qualities for Springs, &c. oss | 


THE ACME ELECTRIC WORKS 


Telephone No. 7629. | (FRANCIS TEAGUE, Manager), [ Telegrams : “ Sounder London.” 
Head Office & Showrooms: 17, PRINCES STREET, HANOVER SQUARE. Factory: FERDINAND STREET, CHALK FARM, N.W. 


ELECTRIC AND TELEGRAPHIC ENGINEERS AND CONTRACTORS TO H.M. WAR OFFIOE 
; ADMIRALTY, G.P.0. LONDON COUNTY COUNCIL, &c. 


MANUFACTURERS OF COCKBURN PATENT LOCK AND QUICK BREAK SWITCHES. —= 


it Main Switchboards, Cockburn Patent Cut Outs and Fuses, Electrical Accessories. 


IMPORTERS OF FINE AND ACCURATE 


QUICK SPEED 


MILLING MACHINES, 
LATHES, &c 


SENSITIVE | | 


WITHONE MICROMETERS FINE TOOLS IN GREAT 
OR MORE SPINDLES. \°, “275, 3437 and | 
HEAVY POWER Providence. BL 16 Different Designs. 
DRILLS. SEND as. FOR ILLUSTRATED CATALOGUE. 


CHARLES CHURCHILL & CO. Ltd., 


21, CROSS STREET, FINSBURY, LONDON. 


THE NEWTON ELECTRICAL ENGINEERING 
WORKS, TAUNTON. 


MOTORS. 


Highest Efficiency ; Beauty of Design ; Moderate 
Speeds; Best Workmanship and Materials. 


NEWTON & HAWKINS’ 


PATENT 


AUTOMATIC SWITCHES. 


NEWTON ARC Lames. 


And every Requisite for Electric Lighting à 


and Transmission of Power. 


iN 


TAUNTON. 
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MOTORS 


Actuated by STEAM, WATER, HOT AIR, PETROLEUM OIL, &o. 


FOR —_— LIGHT INSTALLATIONS, dinde DOMESTIC AND STABLE MACHINERY : WATER RAISING, mu 


BAILEY’S PATENT HAAG’S PATENT 


“BAILEY-FRIEDRICH” SAFETY STEAM MOTORS. HOT-AIR ENGINE. HIGH-SPEED STEAM ENGINE 
{nexplosible Steady-Running, and Portable. Consumes 2 quarts of water per H.P. per day only “Skllied attendance required for D light meee other 


. HAAGS’ PATENT _ HAAG?S PATENT BAILEY’S PATENT BAILEY’S PATENT BAILEY’S PATENT 
WATER MOTOR. HIGH-PRESSURE WATER MOTOR.  ‘ THIRLMERE” WATER MOTOR. = HYDRAULIC ORGAN BLOWER WATER MOTOR PUMPING ENGINE 

May be driven by Town’s For use in Mines, and places Much used for PRES, 27e OR WATER ENGINE. For Lifting a portion of the wate 

Pressure or other available where high water — pitt mos, and smal 7" nn =— for driving the which drives the Engine ts 
water supply. are availa Hlectrie Lit of Pipe Organs. higher 


JUST PUBLISHED.—“ BAILEY’S MOTORS,” an Illustrated Catalogue of the various Motors manufactured by W.H.B. B.4 Co. Post Free, is 


~W. H. BAILEY & Co. Ltd.“ ssrror», Manchester. 


ROBEY 


GLOBE WORKS, LINCOLN, 
MANUFACTURERS OF 


RNISH AND LANCASHIRE 


BY SPECIAL MACHINERY OF PERFECT AND MOST 
MODERN CONSTRUCTION. 


R:vetted by £ 
Hydraulic Machinéry. 


All Holes drilled in 
position. 


= 
= = 


Constructed in sizes of 
from 4 to 40 HP. 
= and 
== from 80 Ibs. to 140 lbs. 
= working pres 


STANDARD “SIZES” IN “STOCK | ‘OR | PROGRESS FOR QUICK DELIVERS 
Estimates given on receipt of specification of requirements. 


APPLY TO— 


ROBEY & CO., GLOBE WORKS, LINCOLÉ 
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FOR ENGINEERS’ LATHES, 


| DRIVEN BY SELF-CONTAINED ELECTRIC MOTORS, . 
- Apply to R. BOLTON & CO., 110, Leadenhall St., E.c. 


| | Sheets, Rods, Tubes, Cells, &c., for Electrical Purposes, 
| THE NORTH BRITISH RUBBER CO., LIMITED, 
Edinburgh; London, 57, Moorgate St.; Manchester, 6, Charlotte St. 

Liverpool, 9, Lord Street; Glasgow, 106, Buchanan St ; 
L |. Newcastle-on-Tyne,39, Grainger St.; Leeds, 65 & 66, Briggate. 5747 


ERNEST SCOTT MOUNTAIN, 


NEWCASTLE-ON-TYNE, 
Glectrical and General Engineers. 


TYNE DYNAMOS, 


ARO LAMPS, 
TYNE TRANSFORMERS. 


Complete Installations ecebted à experienced men at 


SPECIAL TERMS TO THE TRADE. D ON 
Catalogue on application. | | 


Telegraphic Addresses: 
: 110, Steet. London. 
MANCHESTER : Buildi Ampère,” Manchester. 
LASGOW Waterl 
NEWCASTLE-ON-TYNE: Close Works, “ Esco, 
n 
JOHANNESBURG SOUTH AFRICA. “M ” Johannes- 


MARSHALL, SONS & Co, Lro, 


Highest Award MELBOURNE INTERNATIONAL EXHIBITION, 1889.—First Prize and Special Mantion for Excellence for Engines 
CT ZEALAND INTERNATIONAL EXHIBITION, 1890.—Awarded six separate Highest Awards for their six specialities exhibited. 


BRITANNIA IRON WORKS, GAINSBOROUGH. 


London Offices, Show Rooms & Stores:—MARSHALL’S BUILDINGS, 79, FARRINGDON Ré., E.C. a | 


ENGINES MADE AND SUPPLIED. 


Portable and Semi- Portable Engines, with Underneath Engines, Simple and Compound, tor Extreme 
Automatic Expansion Geur. Economy in Fuel. 


M.S. & CO. KEEP A LARGE STOCK OF ENGINES &o. OF ALL SIZES AT THEIR LONDON DEPOT FOR IMMED 
INSPECTION INVITED. 


Vertical Engines and Koilers. 


IATE DELIVERY ON SALE OR HIRE, 


— = = ll for Ship Light- 
th or Loco- Fined Engines, with — Single 12 to 85 H.P., 
Telegrams for Works: 
Marshalls, Gainsboro” | New Catalogues, with Current Prices, free on apolication. London.” Sas 
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TE LCI VESTE 


«SHEETING. 
Made from 1-Ply for Cylinder and Faced Joints to any thickness for uneven surfaces. 


' pocognised as the Most Efficient and Economical Jointing will adapt itself to uneven surfaces to which it may be ap. 
_ Material in use. It iscomposed of a specially-prepared plied, and allow the expansion and contraction ts de fully 
_ India-rubber Compound, protected by a covering of Yul- taken up. The covering being of Asbestos Cloth, impams 
canised Asbestos Sheeting, as shown above, and asit _ & protection to the centre and so prolongs its day 
is the only Jointing Material which adequately ticity. For Manhole, Mudhole, Steam Bi 
combines PERMANENT ELASTICITY WITH and Mash Tun Door Joints it is unequal) 
HEAT RESISTANCE, the advantages it and if applied as directed a ring 2h 
_ possesses will at once be seen. used many times over, | a 


Op BELL'S ASBESTOS. ,__ 


DEPOTS 
: MANCHESTER: Cable Street, 
Blackfriars, 


_ LIVERPOOL: 2, Strand St., James St, 
: BELFAST, DUBLIN, ANTWERP, BERLIN, 


“WarK LONS 


9 


GLASGOW: 35, Robertson 
BARCELONA, TRIESTE, LISBON & G 


AGENTS.—BIRMINGHAN— BELL & Co., 7, John Bright Street. CARDIFF: BELL & Co., West Bute Street, ! 


| 
| 
| | 

The above, which can only be obtained from this house, is | The Centre from which the requisite elasticity ts 5 | ASBEST 
| 
| 
| 
| 

| 


BELL'S ASBESTOS BELL’S ASBESTOS BELL’S ASBESTOS. | | 


move any Incrustation, without injury 
to the Boiler Plates or Fittings. 


BOILER PRESERVATIVE | 
can andre. | | NON-CONDUCTING COMPOSTTIOL | 


+ 


— — £ = 
EJNVENTIONS 
== 
= 1835 
= 


COMPOUND HYDRAULIC PACKING | — 


18 SPECIALLY SUITED FOR 


LA 


_Is sent out 
therefore 
| | | others sent 
All bags are marked as above 
| are there 
T' : most of t 
| ASBESTOS LUBRICANT: §) 
rubber js 
Any customer recelving 
Oil sold as Bell's Asbestos # 
Lubricant, & Cask, Drum, 
or Corks not mart x as 
| 
‘Drams are marked as above, "Beary All Corks are sealed 
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anale am. ASBESTOLINE requires no special application. 


ASBESTOLINE, to meet all circumstances, is made in four | ASBESTOLINE C, is for use in 


| firms of the highest standing have given to it their powerful testimony and support. 


LUS ASBES 


REGISTERED. 


_ ADVANTAGES OF ASBESTOLINE. 


ME ON ASBESTOLINE is the most efficient Lubricant for all bearings. 
i a ASBESTOLINE is the cheapest Lubricant. 

2 =i ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. 
ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. 


ASBESTOLINE is the safest Lubricant, its flashing point being 700 F. — a a: ~ 
ASBESTOLINE has beaten all other Lubricants in making trials. 2 
“manie | ASBESTOLINE is applicable in and out doors in every climate. 


CONSISTENCY OF ASBESTOLINE. 


both, 


degrees of consistency, A, B, C, and CC. and afloat. It is also invaluable in works in this country 
ASBESTOLINE A, is specially adapted to ordinary Land |- when the temperature is high. | | 

Engines and Machinery, in and out-door, in this country.. | ASBESTOLINE CC, is designed for use on calenders, paper 

ASBESTOLINE B, a little more solid, is for use on Steamships | machines, &c., where the bearings are heated by steam 

in temperate climates, also on land when it is desirable 17 or & er: and sometimes is advantageously used 

of C. | 


have Lubricant stiffer than A. 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other lubricant — 


in the numerous cases of special difficulty in which the best oils are ineffectual. This reputation is growing daily, because it is based on the experience of 
thousands of users under the severest circumstances any lubrieant has ever been subjectet to, and not on mere laboratory tests and professional analysis 
of insignificant quantities. It is ased with marked success in Steel and Iron Works, Colltertes, Cotton and Wool Mills, and other Textile Manufactories. In Corn Mills it 
has proved invaluable on the roller and other modern machines, In Saw Million Machines going up to 5,900 revolutions per minute, its work has never been app: coached 


by any other Inbricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success of Asbestoline is unequalled. Many engines and 


machines of all descriptions give trouble and show bad results .both in working and wear, when the system of lubrication has not received due censideration. E 


SUPPLIED IN KEGS, 28 lbs. 56 lbs, or 112 Ibs. 
SPECIAL TERMS FOR LARGE QUANTITIES. : 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Ibs. 
consequently the saving in freight is very considerable, Liberal Terms are conceded to Export Merchants, 


i 
Under this registered title are included the inventions of Mr. Field, and experience has proved ‘them to be 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a 


combination of Asbestos and India-rubber as secures the maximum of elasticity and heat resistance, and they 
are therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 


most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 


Expansion Engines of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the India- 


rubber is placed in two forms to suit various cases. | 
ES" In ordering, state whether square or round required. s:1 


ASBESTOS COMPANY, LIMITED, 


à SOUTHWARK, LONDON, S.E. 

BPOTS:— MANCHESTER : Cable Street, Blackfriars, LIVERPOOL: 2, Strand St., James St. HULL: Humber Dock Basin. 
GLASGOW: 36, Robertson St. DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GENOA. 

AGENTS: BIRMINGHAM: BELL & C)., 7, Joba Bright Street BRISTOL: ROBERT STOTESBURY, 114, Redcliff Street. 

CARDIFF: BELL & CO., West Bute Street. | sons 
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24. CHARLES ST, HATTON GARDEN, 


LONDON, E.C. 


AWARDED 
For Excellency of Manufactures, 


PARIS INTERNATIONAL EXHIBITION, 1869. 


ALLTHESE COODS ARE SHOWN FULL SIZE AND KEPT IN STOCK 
| 


Hy 


À 


STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON AND 


ALL SIZES KEPT IN STO-EK. 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATT 


Considerable Reduction for Large Quantities. 


SOLE AGENTS FOR J. O. MOUCHEL'S HIGH CONDUCTIVITY COPPER WIRE. am 
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tt nie NAT AND EL TRICA 144! 


| Beg to give notice that for the convenience of 
Cig customers to whom the West End of London 
is easier of access than Dalston they have now 
‘BRANCH OFFICES and SHOW- 
(ROOMS at 


8, PRINCES MANSIONS, 


: VICTORIA STREET, WESTMINSTER, © 


Where Samples of their manufactures, and 
a good assortment of Fittings suited for Se _ 
Electric Light installations, will be always ~ | 


| -PRIOE LIST 
Cut-Outs. | ON APPLICATION. 


PRICE POST FREE, 
Special Terms 


HEAD OFFICE AND WORKS — 
| ... POWNALL ROAD, DALSTON, LONDON. 
GLASGOW BEANCH -— 


< 187, WEST REGENT STREET, GLASGOW. 
WEST END BRANCH AND SHOWROOMS: 


8, Princes Mansions, Victoria Street, WESTMIN STER. 


| Telephone No. 6422. | | ESTABLISHED 1870. Telegtamia: “ Viexible, London.” 
SILVER MEDAL INTERNATIONAL ELECTRIC EXHIBITION. 1889. 


PHILLIPS BROTHERS, 
OFFICES AND WORKS: THE HACKNEY WIGK, LONDON 


MANUFACTURERS OF CABLES, . WIRES, &C. TO ANY ‘SPECIFICATION. 

| MULTIPLE CABLES, AERIAL AND À 

| SuttePercha, India-Rabber, and Compound Wire of ovary tor 
FANCY BRAIDED WIRES OF EVERY DESORIPTION. 


AND SILK COVERED WIRES POR DYNAMO MACHINES MAGNETS, an | 


LAUREN CE, SCOTT & Co., Ltd. 


Manufacturers & Contractors, 
GOTHIC WORKS, KING ST., NORWICH. 


DYNAMOS 


“OO? AND “D” me. 


CONTINUOUS CURRENT TRANSFORMERS. | 
| 


Specially Wound Dynamos to charge cells and supply eonstant 
_ to Lamp Mains independently and at the same time. 


D-type Dynamo, with 3 Bearings. LIBERAL DISCOUNTS TO THE TRADE AGENTS WANT 
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or 


Offices and Warehouses: 106 & 100, CANNON STREET, LONDON, £0, 
Works: Silvertown, Essex ; “4 


Subterranean, and Aerial. 
IMSTRUMENTS.— Moree” Inkers, Needle, Wheabstone’s Alphabetical, Semaphore “ Block” Instrum 


TELEGRAPH ENGINEERS AND il 


Thomson’s, and other Galvanometers, Condensers, Testing Instruments, 
BATTERIES. 


ACTURERS YOR GREAT AIN, D, AND THE OOLONES 
other kinds of Batteries also manuiactared. Plates, | | 


Pern, be | 


LIGHT” INDIOATORS, AND WALKER'S “ PASSENGER AND. QUARD 


STORMS AMD APPARATUS OF EVERY DESORIPTION. 


CORP HDO APPARATUS 


SHR INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH WORKS COMPANY | 
and Matesfacturers of a Complete System of Torpedoss for Harbour and Coast Defenas, 


|SILVERTOWN PATENT FIRING BATTERZ 


A Uonstant Battery for Mining and Blasting Purposes. — | 


d . 


MANUFACTURERS or 


INDIA 


VALVES SHEET. BUFFERS, SPRINGS WASHERS WHEEL TYRES CORD TUBING, AND DOOR AND CARRIAGE EEE 
INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. &§ 
INDIA RUBBER and CANVAS STHAM PAOKING — ROUND, SQUARE, and SE 


INDIA RUBBER MAOHINE DRIVING BANDS. 


WATERPROOF GARMENTS AND FABRICS! 


Ty > 


44. 


EBONITE. | | 
| 62 GUTTA-PERCHA. 
Belting, Buckets, Boises for Flax Spinning, | 


Works: | SILVERTOWN, ESSEX, LONDON, E.; PERSAN BEAUMONT, FRANOS | 

+. London Oflice--106, CANNON STREET, E.O. 

| ‘Warehouse—100, CANNON STREET, EC. 
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